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ROTATION SPEED (Vg) 

TAKEOFF SAFETY SPEED (Vo) 

CLIMB AND MINIMUM FLAP RETRACTION SPEEDS (EXCEPT V5) 
CLIMB GRADIENT - FIRST TAKEOFF SEGMENT 

CLIMB GRADIENT - FINAL TAKEOFF SEGMENT 

CLIMB GRADIENT - THREE ENGINE EN ROUTE 

CLIMB GRADIENT - TWO ENGINE EN ROUTE 

CLIMB GRADIENT - APPROACH 

CLIMB GRADIENT - LANDING 

NET TAKEOFF FLIGHT PATH 

CLIMB GRADIENT - SECOND TAKEOFF SEGMENT 

MAXIMUM LANDING WEIGHT PERMITTED BY LANDING RUNWAY 
LENGTH AT INTENDED DESTINATION 

MAXIMUM LANDING WEIGHT PERMITTED BY LANDING RUNWAY 
LENGTH AT ALTERNATE DESTINATION 

AIRSPEED SYSTEM CALIBRATION 

ALTIMETER SYSTEM CALIBRATION 

GROUND AIRSPEED SYSTEM CALIBRATION 

INSTALLED ENGINE POWER CALIBRATION 

DETERMINATION OF TEMPERATURE IN RELATION TO ISA 
TEMPERATURE CONVERSION 

WIND COMPONENT 


SECTION 5 


FLIGHT PLANNING AND CRUISE CONTROL DATA 


PART 1 


J. INTRODUCTION 
FIGURE 1-1, EXAMPLE 

2. GENERAL 

3. WEIGHT, SPEED AND FUEL LIMITATIONS 

h. FLIGHT ANALYSIS AND FLIGHT PLANNING 
FIGURE 1-1А, SCHEMATIC 

5. CRUISE ALTITUDE FOR MINIMUM COST 

6. CRUISE ALTITUDE FOR MAXIMUM RANGE 

7. MAXIMUM CRUISE ALTITUDE 


FIGURE 1-2, FOUR ENGINES 88.57 R.P.M. and 1164°K 
FIGURE 1-24, THREE ENGINES 88.5% R.P.M. and 1164°K 
FIGURE 1-3, THREE ENGINES 95.1% R.P.M. 
FIGURE 1-h, TWO ENGINES 95.17 R.P.M. 
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SUBJECT 


8. FUEL RESERVES | 

9. FLIGHT FUEL, TAKEOFF TO LANDING 
FIGURE 1-5 Z.F.W. 155,000 LB 
FIGURE 1-6 Z.F.W. 145,000 LB 
FIGURE 1-7 Z.F.W. 135,000 LB 
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FOUR ENGINE CLIMB 


Temperature 
Temperature 
Temperature 
Temperature 
Temperature 
Temperature 
Temperature 
Temperature 
NORMAL CRUISE, 
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309С 
159С 
5°C 


5°C 

10°C 
15°C 
20°C 


FOUR ENGINES, 


155,000 
145,000 
135,000 
155,000 
145,000 
155,000 
145,000 
135,000 
155,000 
145,000 
135,000 
155,000 
155,000 


135,000 - 


145,000 
135,000 
155,000 
145,000 
135,000 
155,000 
145,000 


135,000 1 


155,000 
145,000 
135.000 
155,000 
145,000 
135,000 
155,000 


145,000 1 
135.000 1 


88,5% R.P.M. 


1b, 
1b, 
1b, 
1b, 
lb, 
lb, 
lb, 
lb, 
1b, 
lb, 
1b, 


Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 
Altitude 


10,000 
10,000 
10,000 
11,000 
11,000 
11,000 
12,000 
12,000 
12,000 
13,000 
13,000 
13,000 
14 „000 
14,000 
11,000 
15,000 
15,000 
15,000 
16,000 
16,000 
16,000 
17,000 
17,000 
17,000 
18,000 


18,000 f 


18,000 
19,000 
19,000 
19,000 


20,000 


20,000 
20,000 


PAGE 
el, 
1.14 
1.15 
1.17 
1.19 
251 
2,272 
2.3 
2.1 
2,5 
2.6 
2.T 
2.8 
2.9 
2,11 
ft. 2.12 
ре 2.13 
Ti. 2.1% 
РЕ. 2.15 
ft. 2.16 
Tt 2.17 
Pt. 2.18 
Pt. 2.19 
TU. 2.20 
ft. 2.21 
ft. 2.22 
fU. 2.23 
ft. 2,0% 
ft. 2.25 
ft. 2.26 
Pt: OCT 
fb. 2.28 
fU. 2.29 
ft. 2.30 
fts 2.31 
ft. 2.32 
DU 2.33 
Pb 2.34 
Du 2.35 
PE 2.36 
ft: 2.37 
TU. 2.30 
ft; 2.39 
Pis 2.10 
Pb. 2.81 
Pt. 2,42 
ft. 2.13 
ft 2,18 
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SUBJECT PAGE 
Z.F.W. 115,001 to 155,000 lb, Altitude 21,000 ft. 2.15 
Z.F.W. 135,001 to 145,000 lb, Altitude 21,000 ft. 2.16 
2.Е.М. Less Than 135,000 lb, Altitude 21,000 ft. 2.47 
Z.F.W. 145,001 to 155,000 lb, Altitude 22,000 ft. 2.48 
Z.F.W. 135,001 to 145,000 lb, Altitude 22,000 ft. 2.49 
Z.F.W. Less Than 135,000 lb, Altitude 22,000 ft. 2.50 
Z.F.W. 145,001 to 155,000 lb, Altitude 23,000 ft. 2.51 
Z.F.W. Less Than 145,000 lb, Altitude 23,000 ft. 2.52 
Z.F.W. 145,001 to 155,000 lb, Altitude 24,000 ft. 2.53 
Z.F.W. Less Than 145,000 1b, Altitude 21,000 ft. 2,54 
2.Е.М. Less Than 155.000 lb, Altitude 26,000 ft. 2,55 
Z.F.W. Less Than 155,000 lb, Altitude 28,000 ft. 2.56 
Z.F.W. Less Than 155,000 lb, Altitude 30,000 ft. 2.57 
INTERMEDIATE CRUISE, FOUR ENGINES 2.59 
Z.F.W. 145,001 to 155,000 lb, Altitude 10,000 ft. 2.60 
Z.F.W. Less Than 116,000 lb, Altitude 105000 ft. 2.61 
Z.F.W. 145,001 to 155,000 1b, Altitude 11,000 ft. 2.62 
Z.F.W. Less Than 145,000 1b, Altitude 11,000 ft. 2.63 
Z.F.W. 145,001 to 155,000 lb, Altitude 12,000 ft. 2.6h 
Z.F.W. Less Than 145,000 lb, Altitude 12,000 ft. 2.65 
Z.F.W. 1h5,001 to 155,000 1b, Altitude 13,000 ft. 2.66 
Z.F.W. Less Than 145,000 lb, Altitude 13,000 ft. 2.67 
Z.F.W. 145,001 to 155,000 ib, Altitude 14,000 ft. 2.68 
Z.F.W. Less Than 145,000 lb, Altitude 14,000 ft. 2.69 
Z.F.W. 145,001 to 155,000 lb, Altitude 15,000 ft. 2.70 
Z.F.W. Less Than 145,000 lb, Altitude 15,000 ft. 2T 
Z.F.W. 145,001 to 155,000 lb, Altitude 16,000 ft. 2.72 
Z.F.W. Less Than 145,000 lb, Altitude 16,000 ft. 2.73 
Z.F.W. Less Than 155,000 lb, Altitude 17,000 ft. 2. Th 
Z.F.W. Less Than 155,000 lb, Altitude 18,000 ft. 2.75 
Z.F.W. Less Than 155,000 lb, Altitude 19,000 ft. 2.76 
Z.F.W. Less Than 155,000 lb, Altitude 20,000 ft. S T 
Z.F.W. Less Than 155,000 lb, Altitude 21,000 ft. 2.18 
Z.F.W. Less Than 155,000 lb, Altitude 22,000 ft. 2.19 
Z.F.W. Less Than 155,000 lb, Altitude 23,000 ft. 2.80 
Z.F.W. Less Than 155,000 lb, Altitude 21.000 ft. 2.81 
7.Е.М. Less Than 155,000 lb, Altitude 26,000 ft. 2.82 
Z.F.W. Less Than 155,000 lb, Altitude 28,000 ft. 2.83 
Z.F.W. Less Than 155,000 lb, Altitude 30,000 2.8 
DESCENT PERFORMANCE 2.85 
PERFORMANCE AT 1.1 Vr,/D Max 2.86 
DIVERSION PERFORMANCE 2.0T 
PART 3 
THREE ENGINE CLIMB, 95.1% R.P.M. CL 
Temperature ISA Sac 
Temperature ISA + 5°C 352 
Temperature ISA + 10°С 3.4 
Temperature ISA + 15°C 222 
Temperature TSA + 209С 3.6 
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THREE ENGINE CRUISE, 88.5% R.P.M. 
Temperature ISA - 159С (155,000 
Temperature ISA - 15°C (145,000 
Temperature ISA - 15°C (135,000 
Temperature (155,000 
Temperature ISA (145,000 
Temperature ISA + 159С (155,000 

THREE ENGINE CRUISE, 95.1% R.P.M. 
All Zero Fuel Weights, Altitude 


lb. 
ОВ 
15. 
19. 
lb. 
lb. 


TWO ENGINE CRUISE, 95.1% R.P.M. 
Z.F.W. 145,001 to 155,000 1b, Altitude 


Z.F.W. 145,000 1b. and less, Altitude 
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and less) 
and less) 
and less) 


10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
2,000 
26,000 
28,000 
30,000 


1,000 
2 „000 
3,000 
4 ,000 
5,000 
6,000 
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8,000 
9,000 
10,000 
12,000 
15,000 
16,000 
18,000 
20,000 
1,000 
2,000 
3.000 
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5,000 
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14,000 
16,000 
18,000 
20,000 
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SUBJECT ` PAGE 

DRIFT DOWN, THREE ENGINES AT 95% R.P.M. | 3.40 
Engine Failure at Altitude of 10,000 ft. 3.42 
12,000 ft. 3.42 
14,000 ft. 3.43 
16,000 ft. 3.44 
18,000 ft. 3.15 
20,000 ft. 3.46 
22,000 ft. 3.47 
24,000 ft. 3.48 
26,000 ft. 3.49 
28,000 ft. 3.50 
30,000 ft. 3.51 
DRIFT DOWN PATH, THREE ENGINES 3.52 
Example of Chart Use Fig. 3-1 3.53 
Temperature ISA Fig. 3-2 3.54 
Temperature ISA + 10°C Fig. 3-3 3.55 
Temperature ISA + 20°C Fig. 3-4 3.56 
Temperature ISA + 30°C Fig. 3-5 3.57 
DRIFT DOWN, TWO ENGINES AT 95% R.P.M. 3.58 
Engine Failure at Altitude of 10,000 ft. 3.59 
12,000 ft. 3.60 
14,000 ft. 3.61 
16,000 ft. 3.62 
18,000 ft. 3.63 
20,000 ft. 3.64 
22,000 ft. 3.65 
24,000 ft. 3.66 
26,000 ft. 3.67 
28,000 ft. 3.68 
30,000 ft. 3.69 
DRIFT DOWN PATH, TWO ENGINES 3.70 
Temperature ISA Fig. 3-6 3.71 
Temperature ISA + 10°C Fig. 3-7 3.72 
Temperature ISA + 20°C Fig. 3-8 3.13 
Temperature ISA + 309С Fig. 3-9 3. Th 


PART 1А through PART 3A6 


FUEL FLOW CONTROL CHARTS - 88.57 L.P.R.P.M. 1А 
Maximum Continuous at 91,9% апа 12219K lY 
150 Kts. Climb at 88,3% and 1164°K without Anti-icing 2A.1 
150 Къв. Climb at 88.3% and 1164°K with Anti-icing SA 2 
160 Kts. Climb at 88.3% апа 1164°K without Anti-icing 2A.3 
160 Kts. Climb at 88.3% and 1164°K with Anti-icing PA. 
170 Kts. Climb at 88.3% and 116h?K without Anti-icing 2A.5 
170 Kts. Climb at 88.3% and 11649К with Anti-icing 2A.6 
180 Kts. Climb at 88.3% and 1164°K without Anti-icing 24.1 
180 Kts. Climb at 88.3% and 11649К with Anti-icing 2A.8 
190 Къв. Climb at 88.3% and 116h?K without Anti-icing 2A.9 
190 Kts. Climb at 88.3% and 1164°K with Anti-icing ЭА. 10 
200 Kts. Climb at 88.3% and 1164°K without Anti-icing 2A.11 
200 Kts. Climb at 88.3% and 116h9?K with Anti-icing 21.12 
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Cruise at 88.3% and 1164°K 


SUBJECT 


GENERAL 

CREW 

AIRFRAME 

ENGINES 

PROPELLERS 
DIMENSIONS 

WEIGHTS 

CAPACITIES 

FLIGHT COMPARTMENT 
GENERAL SERVICING DATA 
TIRE PRESSURES 
MOORING 

TURNING RADILI 
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DESCRIPTION 


4,000 

5,000 

6,000 

7,000 

8,000 

9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 


26,000 


27.000 


PAGE 
tt 3A.1 
ft 3A.1 
Pe: 3A.1 
ft 3A.1 
fU ЗА.2 
Pt. 3A.2 
Pt 3A.2 
Pt. 3A.2 
ft ЗА. 3 
ft 3A.3 
ft. 3A.3 
TU ЗАЗ 
ft ЗА. 
Св. ЗА. 
ft. 3A. 
ft 3A.4 
ft 3A.5 
ft. 3A.5 
ft 3A.5 
fis 3A.5 
ft. 3A.6 
ft. 3A.6 
ft. 3A.6 
DE. 3A. 6 
PAGE 
1 
1 
1 
3 
3 
3 
9 
9 
9 
16 
16 
16 
ІТ 
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SECTION T 
SUBJECT PAGE 


AIR CONDITIONING 
General 
superchargers 
Spill Control System 
Control Valves 
Refrigeration Unit 
Water Separator 
TEMPERATURE CONTROL SYSTEMS 
Cabin Temperature Control 
Flight Compartment Temperature Control 
Limit Switches 
GROUND AIR CONDITIONING 
FIRE CONTROL 11 
ATR CONDITIONING OPERATING CONTROLS AND INDICATORS 11 
PRESSURE CONTROL | 12 
Outflow-safety Valves : l2 
Cabin Pressure Controller 13 
Manual Controller 13 
det Pumps 13 
Pressurizing Controls and Indicators 13 
POWER SOURCES 1h 
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SECTION 8 
AUTOPILOT 


AUTOPILOT 
General 
Servo Motors 
CONTROLS AND INDICATORS 
Three-axis Trim Indicator 
Maneuvering Controller 
Function Selector 
OPERATING MODES 
Engage Mode 
Altitude Mode 
Set Heading Mode 
Approach Modes 
POWER SOURCES 
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SECTION 9 
ELECTRICAL 


GENERAL 

CONSTANT-FREQUENCY A.C. POWER SYSTEM 
Constant Speed Drive (CSD) 
Constant-frequency A.C. Generators 
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SUBJECT PAGE 
Generator Circuit-breakers 5 
Generator Control Panels 5 
Bus Tie Relays 6 
A.C. Ground Power 6 
Constant-frequency A.C. System Controls and Indicators T 
VARIABLE-FREQUENCY A.C. SYSTEM 9 
Variable-frequency A.C. Generators 9 
Generator Circuit-breakers and Bus Tie Relays 11 
Generator Control Panels 11 
Variable-frequency A.C. Control and Indicators 11 
D.C. POWER SYSTEM 11 
D.C. Power Supply Units 1h 
Reverse-current Circuit-breakers 1h 
Bus Fault Protection 1h 
Battery and Battery Operation 15 
D.C. Ground Power 15 
D.C. System Controls and Indicators 15 
EXTERNAL POWER RECEPTACLE 17 
ELECTRICAL LOAD DISTRIBUTION 17 
Constant-frequency A.C. Power Distribution ` Т 
Variable-frequency A.C. Power Distribution 20 
D.C. Power Distribution 21 
FUSES 25 
POWER OUTLETS 25 
ATRCRAFT LIGHTING . 26 
Cockpit and Pilots Instrument Lighting 26 
Systems Operators Station Lighting 27 
Navigators Station Lighting 2T 
Flight Compartment Dome Lights 2T 
Boarding, Lights eT 
Galley Light 27 
Cargo Compartment Dome Lights 28" 
Hold Lights 26 · 
Loading Floodlights 28 
Service Lights 28 
Anti-collision Lights 29 
Wing Floodlights 29 
Landing-Taxi Lights 29 
EMERGENCY LIGHTING ü 29 
LIGHTING POWER SOURCES - 7 29 
MASTER WARNING SYS'PEM 31 
Master Control Box 33 
Master Lights 35 
System Test Switch 34 
Aircraft Grounding Points 3h 
Power Sources 3l 
#2 ENGINE A.C. INSTRUMENT POWER SUPPLY 35 
. G. R.U. Monitoring P 35 
G.P. Phase Seq. Relay 36 
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SECTION 10 
FIRE PROTECTION С 
SUBJECT РАСЕ 
FIRE DETECTION , 1 
General 1 
Fire Detecfion Systems 1 
Smoke „Indicating System 5 
Test Switches s > 
FIRE EXTINGUISHING SYSTEMS 2 
General D 
Portable Extinguishers 8 
Ground Fire Extinguishing 9 
POWER SOURCES 9 
SECTION 11 
FLIGHT CONTROLS 
GENERAL 1 
ATLERON CONTROL SYSTEM l 
Aileron Control Unit 2 
Anti-float and Anti-flutter Controls 2 
Aileron and Aileron Servo Tab Travel 2 
Aileron Feel and Trim T 
RUDDER CONTROL SYSTEM T 
Rudder and Rudder Servo Tab Travel 9 
Rudder Feel and Trim 9 
ELEVATOR CONTROL SYSTEM 9 
Anti-float and Anti-flutter Controls 9 
Elevator Trim System 11 
Elevator and Elevator Tab Travel 11 
FLIGHT CONTROLS AT FUSELAGE BREAK 11 
CONTROL SURFACE POSITION INDICATORS 13 
ELEVATOR ARTIFICIAL FEEL SYSTEM 13 
Feel Simulator Control Valve 13 
Feel Simulator Hydraulie System 16 
Damper Unit 17 
Accumulators 1T 
SPOILERS 19 
WING FLAPS 21 
Flap Controls 2L 
CONTROL SURFACE LOCKS 21 
PRE-STALL WARNING SYSTEM 22 
Components and Component Location 22 
Аегодупаш с Operation 23 
POWER SOURCES 23 
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HYDRAULIC AND PNEUMATIC SYSTEMS 


SUBJECT 


HYDRAULIC SYSTEM 
General 
Main Power System 
Hydraulic Reservoir 
Hydraulic Fluid Firewall Shut-off Valve 
Engine-driven Pumps 
Unioading Valve 
Pressure Regulator 
Main Accumulator 
Auxiliary Power Supply 
Hydraulic Handpump 
Auxiliary Hydraulic Pump 
Hydraulic Pressure Indicators 
Power Sources 

PNEUMATIC SYSTEMS 
General 
Components and Locations 
Power Pack 
System Control and Indicators 
System Operation 
Electrical Operation 
Power Sources 


SECTION 13 
ICE AND RAIN PROTECTION 


ICE AND RAIN PROTECTION 
General 
ICE PROTECTION MASTER CONTROL, 
WINGS ANTI-ICING SYSTEM 
Mainplane System Operation 
Airflow Control Valves 
Temperature Control 
Operating Controls and Indicators 
EMPENNAGE ANTI-ICING ü 
Combustion Heaters РА 
Heater Fuel Control 
Temperature Control System 
Operating Control and Indicators 
Fire Protection 
ICE DETECTION INSTALLATION 
Operation 
ELECTROTHERMAL ANTI-ICING SYSTEMS 
, Propeller, Spinner and Cowl De-icing , 
Nacelle бсоор Anti-icing 
Fin Air Intake Scoop Anti-icing 
Elevator Horn Anti-icing 
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Windshield Anti-icing 

Pitot Tube Anti-icing 

Drain Anti-icing (Deleted) 

Rudder Jack Bok Anti-icing қ 
ENGINE АМТІ-ТО МС 

Engine Anti-icing (Air) Е 

Engine’ Anti-icing (011) " 
RAIN PROTECTION * 

Windshield Wipers 
POWER SOURCES 
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SECTION 14 


р INSTRUMENTS 
GENERAL” 
FLIGHT LNSTRUMENTS 
Airspeed Indicators 
Machmeters . 
Turn and Bank Indicators 
Approach Horizons, Course Indicators and Radio 
Magnetic Indicators 
Magnetic Compass 
ENGINE.INSTRUMENTS 
- Torquemeter Pressure Indicating 
LP Compressor and HP Compressor Tachometers 
Engine Synchroscope 
Turbine Gas Temperature Indicators 
Fuel Flowmeters 
Oil Pressure Indicators 
Oil Temperature Indicators 
Fuel Idling Throttle Valve Position Indicators 
MISCELLANEOUS INSTRUMENTS 
PITOT-STATIC SYSTEM 
Pitot-Static Selector Valve 
MAXTMUM OPERATING AIRSPEED AURAL WARNING SYSTEM 
Airspeed Warning Switch f 
Aural Warning System Test Switch 


Operation 
SECTION 15 
LANDING GEAR 
GENERAT, 
OPERATION 
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OPERATING CONTROLS AND INDICATORS 
Emergency Extension Switch 
Emergency Air Vent Valve Lever 
Landing Gear Ground Lock Pins 

NOSE WHEEL STEERING 
Nose Wheel Steering Control 

WHEEL BRAKES 

POWER SOURCES 
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OXYGEN SYSTEM 


GENERAL 

FIXED OXYGEN SYSTEM 

FIXED OXYGEN SYSTEM (MODIFIED SYSTEM) 
Oxygen Storage Cylinder 

OXYGEN STORAGE CYLINDER (MODIFIED SYSTEM) 
Line Valve and Pressure Gauge 
Diluter-Demand Regulators 

PORTABLE OXYGEN UNIT 
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POWER PLANT, FUEL SYSTEM AND OIL SYSTEM ^ 


POWER PLANT. 
Engines ' 
Engine Accessories 
Firewalls and Ventilation 
Positive and Negative Torque System 
Compressor Bleed Valve 
Operation 
Cooling and Sealing 
Beta, Control 
Hydromechanical Governors 7 ^ 
Exhaust System 
ENGINE CONTROLS 
Power Levers ` 
Power Lever Friction Lock 5 
Gust Lock and Power Lever Іпбегіоск System 
Air/Ground Lever | 
Engine Condition Levers 
ENGINE FUEL SYSTEM 
Operation 
‘Fuel Heater Š; 
Flowmeter 
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Fuel Filter 
High Pressure Fuel Pump 
Low Pressure Fuel Pump 
Fuel Control Unit (FCU) 
LP Shaft Govefnor е 
Fuel Cut-o#f Valve 
Fuel Drainage System d 
Power “Sources > ¿ 
ENGINE STARTING “SYSTEM 
Controls 
Operation 
Power Sources 
IGNITION SYSTEM 
Ignition Controls 
Ignition System Operation 
PROPELLERS : 
Operation 
Automatic Drag Limiting System (ADLS) 
Hydraulic Pitch Lock 
Mechanical Pitch Lock 
Béta Control Stop 
Flight Idle Stop 
Secondary Safety Stop (Deleted) 
Feathering System 
Unfeathering 
SYNCHRONIZING SYSTEM | 
- Controls and Indicators (Deleted) 
Operation (Deleted) 
Propeller Reversing 
Dear Engine Warning Lights 
Power Sources 
ACCESSORY GEAR-BOX 
Accessory Gear-box Oil System 
Accessory Gear-box Low Oil Pressure Warning 
Cabin Air Supercharger Emergency Disconnect 
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GENERAL INFORMATION 


General ” . 
It is impossible to Set down rules which-wtll cover all emergency situations. 
The crew duties and assignments which follow will, however, provide a maximum 
ОҒ efficiency for most “situations. Іп situations not specifically covered in 
the following pages, the successful handling of the emergency is dependent on 
good judgment and wherever applicable, use of the following procedures as а 
guideline.. ” 


Furthermore, there is а possibility that іп the event of а serious emergency, 
time will not permit sending an 508. Therefore, any emergency should be 
evaluated and action taken. At the Captain's discretion the emergency may 
be reported to ground stations so that they will be alerted in the event the 
situation becomes serious. If the flight is able to proceed in а routine 
manner the ground stations will again be notified immediately. To ensure a 
successful ditching, it is imperative that each crewmember be thoroughly 
familiar with the entire emergency procedure. In order to abandon the air- 
craft in the minimum amount of time, it is essential that no confusion exist; 
therefore, each crewmember will be familiar with his own specific duties and, 
in addition, will familiarize himself with the entire procedure so that in the 
event of injury he can take over the duties of any other crewmember. 


Sequence of Command 


The following chain of command is established to eliminate any confusion as 
to which crewmember is in command should any crewmember become incapacitated. 


1. Captain 

2. Relief Captain (No Requirement at this time) 
Зе. First- Officer 

1. Flight Engineer 

5. Any extra crewmember 


Use of Check Lists 


When a malfunction is observed by one crewmember, he should make the other 
crewmembers aware of the situation as soon as possible. If applicable, the 
use of the check list should be initiated immediately after positive identi- 
fication of the emergency. The Flight Engineer should call out and read the 
"challenge" items clearly and audibly and the crewmember(s) responsible for 
the "response" shall perform the required duty and respond clearly and audibly. 
The items in the blocked area are memory items. 


In the Expanded Emergency Check List of this section, explanations, where 
deemed necessary, will follow the check list items. 
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1. Engine Failure on Take-off 


A. Prior to Reaching V 


ДЙ 


If any engine fails prior to reaching V4 
abandon the take-off and proceed as follows: 


B. After Reaching V 


Control column Full forward 
Power levers Full reverse 
Brakes Full 


1 


ІҒ an engine fails after reaching Ут, continue the take-off апа 
proceed as follows: | 


(1) 


(2) 
(3) 
(h) 
(5) 


(6) 


(7) 
(8) 


Keep nose wheel in contact with runway by forward pressure 
on control column. | 


~ 


Leave power lever of failed engine іп take-off position. 


ғ” 


Rotate at appropriate Уң Speed. 


Landing gear UP after lift off; speed V 


a 
Move condition lever to FEATHER and complete propeller 


feathering and engine shutdown procedure for failed engine 
(Ref. Para 8). 


^ 
^ 


Continue climb at Vo until critical phase of take-off is 
completed. 


Accelerate to minimum flap’ retracfion speed anà retract flaps. 
Continue to accelerate to final take-off Climb speed and 
reduce power to max. continuous. > 


ж 


EACH CHECK LISTED ITEM SHALL BE READ AS А CHALLENGE AND ANSWERED WITH THE 
PROPER RESPONSE. 


Section 1 
Page 2 


A 


15 May 81 


СА МА DD A 112 | 
А Сред» VV 
X à operating manual - 


EMERGENCY OPERATING PROCEDURES 


WARNING: DO NOT RETARD POWER LEVER OF FAILED ENGINE 
UNTIL CONDITION LEVER HAS FIRST BEEN MOVED 
TO FEATHER, RETARDING THE POWER LEVER AT 
THIS STAGE WILL CAUSE THE PROPELLER BLADES 
TO MOVE INTO A FINER PITCH. 
(9) Continue climb at maximum continuous power and final take- 
off climb speed. 


г. Опе Engine Failure En Route 


‚ Та the event of an engine failing en route, the automatic drag limiting 
system will coarsen the propeller. To shut down the affected engine, 
complete the propeller feathering and engine shutdown procedure (Ref. 
Para 8). "To obtain the certified en route flight performance, refer 
to relevapt performance figures. 


3. Two Engine Failure En Route 


Should two engines fail while en route, the shutdown procedure remains 
the same, but the following points must be kept in mind: 


(1) Electrical loads must be monitored. 


(2) If both engines on either side are shut down, that side will 
suffer the' loss of wing anti-icing. 


(3) Should both inboard engines be involved, а loss pressurization 
will result. 


(+) Shutdown of both port engines will immobilize the engine-driven 
hydraulic pumps. 


relevant performance figures. 


(6) If both outboard engines fail, the cabin supercharger on engine 
No. 3 must be disconnected if it is desired to obtain the 
certificated performance. 


4. Engine Fires 


A. Engine Fire During Flight 


An engine fire will be indicated by the lights and the bell of the 
master warning system. The warning light on the engine fire control 
panel and the condition lever warning light will both indicate the 
engine concerned. Proceed as follows: 
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Warning Bell Cancel 
Condition lever FEATHER and pull up to arm FIREX 
Fuel Booster Pump OFF 


Fuel Selector Switches As required to isolate dead engine 


If warning persists, discharge firex after the propeller has feathered, thus: 


Firex Discharge Switch SHOT 1 


Firex Discharge Switch SHOT 2 if fire persists 


NOTE: Having extinguished a fire in one engine by selecting the 


related discharge switch to SHOT 1, should a fire develop 
in the other engine on the same side, the discharge switch 
for this engine must also be selected to SHOT 1 to operate 
the second bottle of the system. 


NOTE: Do not select SHOT 2 unnecessarily because, once used, 
no protection remains for the adjacent engine of the same 
side. 


NOTE: No. 3 tank booster pump supplies the empennage cómbustion 
heaters (anti-icing system). In the case of a No. 3 power 
plant fire the empennage heaters, if in use, will. operate 
at & reduced output when this booster pump is switched OFF. 
The booster pump may be switched ON, if required, when the 


fire drill has been successfully completed. 


Complete the propeller feathering and engine shutdown procedure (Ref. Para 8). 
В. Engine Breather Overheat Warning Я 
А breather overheat warning will be indicated оп the master warning 
lights and the annunciator panels. Proceed as follows: 
Condition Lever FEATHER and FIREX ARMED ^ 
Complete the propeller ЕП нене and engine shutdown procedure 
(Ref. Para 68). ) 
NOTE: Tt is not necessary to discharge Firex for this emergency. 
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С. Engine Fire on the Ground 


The procedure for extinguishing an engine fire on the ground is 
similar to that of an engine fire ‘during flight except that all 
engines showld be shut down so thgt ground fire crews many ex- 

tinenish the fire without injury from the other engines. 


r е 
5.  lailpipe Overheat 
Power Lever Reduce power until light goes out. 


w 


If light remains illuminated after 
reduction of power to FLIGHT IDLE 
for one minute, it may be assumed 
that an overheat detector switch 
malfunction has occurred and normal 
power may be restored. 


б. Electrica Fires 


If an electrical fire develops, usually identified by an acrid smell, 
crew should don masks, breathe 100% oxygen, and proceed as follows: 


A. BATT/OFF/GPU Switch OFF 
D.C. Main/Essential Bus Tie Switch "OFF 
A.C. Bus Isolate Switches (C.F. & V.F.) BUS 'B' ISOLATE 
Generator Control Switches (C.F. & V.F.) TRIP 


Wait two minutes. Then: 


В. If smoke does not clear following Step А, proceed to Step C. ІТ 
smoke clears following Step A, then: 


(1) Generator h Control Switch (C.F.) RESET 


(2) If smoke does not reappear following 
Step B(1), then: 


А.С. Bus Isolate Switch (C.F.) NORMAL 
BATT/OFF/GPU Switch ВАТТ 
D.C. Main/Essential Bus Tie Switch ON 
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Continue flight with above configuration. 
(3) If smoke reappears following Step B(1), then: 
Generator h Control Switch (C.F.) TRIP 
Generator 4 Control Switch (V.F.) RESET 
А.С. Bus Isolate Switch (V.F.) NORMAL 
BATT/OFF/GPU Switch BATT 
Continue flight with above configuration. 
C. If smoke persists following Step A, proceed as follows: 
Generator 4 Control Switches (C.F. & V.F.) RESET 
A.C. Bus Isolate Switches (C.F. & V.F.) BUS 'A' ISOLATE 
Generator 1 Control Switches (C.F. & V.F.) TRIP 
Wait two minutes. Then . 
D. If smoke does not clear following Step C, proceed to Step F. If 
smoke clears following Step C, then: e 
(1) Generator 1 Control Switch (C.F.) RESET 
(2) If smoke does not reappear following Step D(1), then: 
A.C. Bus Isolate Switch (C.F. ) NORMAL : 
BATT/OFF/GPU Switch ВАТТ” | 
D.C. Main/Essential Bus Tie Switch р ON 
Continue flight with Eva hon E 
(3) If smoke reappears following Step D(1),, then: 
Generator 1 Control Switch (C.F.) | TRIP 
‘Generator 1 Control Switch (V.F.) RESET 
Шы Bus Isolate Switeh (V.F.) NORMAL 
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Continue flight with above configuration. 


E. ІР smoke persists following Step C, proceed as follows: 


Generator 2 Control Switch (C.F.) . TRIP 
Generator 3 Control Switch (¥V.F.) TRIP 
Generator 1 Control Switches (C.F. & V.F.) RESET 


= 


F. When smoke clears following Step E, proceed as follows: 
(1) Generator 2 Control Switch (C.F.) RESET 


(2)- If smoke does not reappear following Step F(1), then: 


A.C. Bus Isolate Switch (C.F.) NORMAL 
ә 

BATT/OFF/GPU Switch BATT 

D.C. Main/Essential Bus Tie Switch ON 


Continue flight with above configuration. 


(3) If smoke reappears following Step Е(1), then: 


Generator 2.Control Switch (C.F.) TRIP 
Generator 3 Control Switch (V.F.) RESET 
А.С. Bus Isolate Switch (V.F.) NORMAL 
BATT/OFF/GPU Switch BATT 
D.C. Main/Essential Bus Tie Switch ON 


Continue flight with above configuration. 
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T. Propeller Feathering and Engine Shutdown 


The manual propeller feathering and engine shutdown procedure is 
as follows: 
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Condition Lever FEATHER & FIREX ARMED 


NOTE: Іп the event of the condition lever linkage jamming, a 
break-out mechanism has been provided in the pedestal 
to ensure that, with approximately hO-pound effort, the 
condition lever can be moved to actuate the vital electrical 
circuits, i.e., feather pump, fire-wall shut-off valves and 
firex, hydro-electric feathering will not be available under 
these circumstances. 


Buel Booster Pump OFF 


NOTE: No. 3 tank booster pump supplies the empennage combustion 
heaters (anti-icing system). Іп the case of engine No. 3 
shutdown during use of the empennage heaters, this booster 
pump should be left ON. If the nature of the emergency is 
such that it is essential to switeh this booster. pump off, 
the empennage heaters will continue to operate at a reduced 
output. | 5 

Fuel Selector Switch for Inoperative Tank-Manifold 

Engine 


- 


~ 


Electrical Power ‚ Manually trip constant- 
frequency a.c. and 
variable-frequency а.с. 
generators апа check 
change-over. a Check d.c. 
power normal (27 volts). 


De-icing А11 ргоре11ег, cowl 
2 е and nacelle scoop de-icing 
Д OFF for dead engine. 


^ 


^ 


CAUTION:  PROPELLER AND COWL DE-ICING FOR THE, INOPERATIVE 


ENGINE MUST BE PLACED OFF REGARDLESS OF ATMOSPHERIC 
CONDITIONS. 


CAUTION: SHOULD THE FEATHER PROPELLER TEND TO ROTATE IN 


^ THE REVERSE DIRECTION, THIS MUST BE PREVENTED BY 
REDUCING AIRSPEED AND/OR MOVING THE CONDITION 
LEVER TO FUEL OFF AND MOMENTARTLY PLACING THE 
FEATHER PUMP SWITCH ON. AFTER PROPELLER ROTATION 
HAS CEASED, RETURN THE CONDITION LEVER TO FEATHER. 
TOTAL NUMBER OF FEATHER PUMP OPERATIONS, TO PRE- 
VENT PROPELLER ROTATION, MUST NOT EXCEED №, EACH 


OF ОМ” HALF SECOND MAXIMUM DURATION. 
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CAUTION: ТЕ THE PROPELLER DOES NOT FEATHER WITHIN 20 SECONDS OF 
MOVING THE CONDITION LEVER TO FEATHER PROCEED AS FOLLOWS:- 


Engine Start Selector Switch . Appropriate Engine 
- 


Feather Pump Switch ` ON and hold 
- 


“ - 


CAUTION: THE FEATHER PUMP САМ FULLY DEPLETE THE FEATHERING RESERVE 
IN THE ENGINE OIL TANK IN CNE MINUTE, AND THE FEATHER PUMP 
SWITCH SHOULD NOT BE DEPRESSED FOR A LONGER PERIOD. 


NOTE: If initial feathering action is unsuccessful, further one minute 
attempts may be made at intervals of three minutes (the engine 
scavenge pumps at ADLS RPM will restore the feathering reserve 
in this time). 


If; however, intermittent action of the feather pump is desired 
then-a ratio of 10 seconds of pump operation to 30 seconds of 
scavenge time should be observed. 

«> 


Fuel Management In accordance with normal Fuel 
Е | Consumption Schedule, within 
permissible asymmetric fuel limits. 


8. ENGINE RELIGHTING AND PROPELLER UNFEATHERING 


Engine relight characteristics vary with airspeed and altitude. Іп general, 
relighting is more easily effected at higher airspeeds and lower altitudes. 
The envelope of airspeeds and altitudes over which satisfactory relights 
have been demonstrated is illustrated below. 


| prt 
ЯТ 


Т ЕД 
Е Kv 
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The pilot flying the aircraft will call for the relight check list. This 
will be read by the Flight Engineer as follows: 


P. and F.E. indicate actions required by the Pilot and Flight Engineer 
respectively. 


lw. Es Condition- пете а аена пе о «ҒЕАТНЕК 

ee ub Power ете ооо нае ПО DLE 

Se Pele. ВОО ба слале оре ован и .TANK ТО ENGINE 

h. F.E. Booster Pump............ OR FRE ON-WARNING LIGHT OUT 

De 1% Oil Тепрегасигеубжы 44% ЭТТ ee Аи ABOVE-15° 

Os P. Engine Start Selector.................. SET TO ENGINE 

Wa iis Condition Бетега cs тека За а TETEE FUEL OFF 

Se Ж; Start & Feather Pump Switch. — II & HOLD 

NOTE Before the pilot presses the start and feather pump switches, he will 
brief the F.E. regarding his duties during the relight. The briefing 
will cover the following points: 

А. F.E. will move condition lever smartly to the START position upon 
observing ап LPRPM of 36% (32% above 170K). 

В. Ғ.Е. will monitor T.G.T. for normal light-up and check oil 
pressure. Pilot will remove hand from switches when light-up 
is established. . 

C. When T.G.T. and LPRPM stabilize F.E. will move condition lever 
over the hump. If all engine instrument readings we satisfactory, 
move lever to trim position and call "ENGINE READY" 

Os. ele. Condition He Vel оо же казба 0 € лек ври ВЕ 
LO. EI Яс. and OILL PrOSSUFGO..-ee€9 9-99 ОН MOCKED 
ipe Ta Start and Feather Pump Switches........OFF 
12. F.E Сопат стоп, етее hal а R78 рана ыы ‚.ТВТМ POSITION | 
Loa P otart Selector Switch........ sie uen asc d Lat 
lio Op. "Generators e Fu dd e ce ds сасе о RESET А ^ 
15. Е.Е. Anti-Icing.............................NORMAL 
9. Emergency Engine Relighting и 2 “ 


If two or more engines flame out, proceed ав follows: 


+ 


Power Levers FLIGHT IDLE 4 
LP RPM Above 367 
Start Switch Continuous ignition 


10. Propeller Overspeeding 


In the event of а propeller overspeeding, reduce airspeed and attempt 

to feather the propeller using the propeller feathering and engine shut- 
down procedure. (Ref. Para 8). If this proves unsuccessful, Open the 
power lever fully to attempt to reset the automatic drag limiting system. 
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If the overspeeding continues, carry out emergency de-pressurization 
and commence a low speed emergency descent. When reaching as low an 
altitude as practical, repeat feathering attempts. 


11. Go~Around/Missed Approach — Four Engines 


In the 45° flap, gear дбуп configuration. 


Power Levers Full Power 


у Airspeed 1. 2Ус 
lnerease to V 
at а safe altitude. 


Flaps | 15° 

Landing Gear Up when obvious aircraft will. 
2 not contact runway. 

“Airspeed | During climb increase to 


minimum flap retraction speed, 
Flaps UP 
Power Levers 95% LP rpm 


ы 


Continue as for normal all-engine take-off. 


12. Go-Around/Missed Approach - Three Engines 


In the 30? flap, gear down configuration. 


Power Levers Full Power 

Landing Gear UP 

Airspeed 1.3V¢ 

Flaps Retract to 15° while main- 


taining above airspeed 


Airspeed Change to V4 and maintain 
until a safe altitude has 
been reached then increase 
to minimum flap retraction 
Speed. 
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Flaps UP 
Power Levers 95% LP rpm 
Continue as for three-engine take-off. 


13. Emergency Operation of Landing Gear 


If the landing gear fails to extend and lock down upon normal selection, 
repeat the normal procedure several times before resorting to emergency 
procedure. 


A. Landing Gear Fails to Extend 


l. Main hydraulic system UNLOAD 

2. Landing Gear Selector Lever DOWN 

3. Landing Gear - Act. Circuit- 
breaker (D.C. Essential Bus A) PULL 

1. Emergency Air Vent Valve CHECK CLOSED 

5. Landing Gear Emergency Е 
Extension Switch ON Ё 

ғ” 
6. Landing Gear Indicator CHECK SÁFE 


+ 


CAUTIONS: "1. DO NOT SELECT THE MAIN HYDRAULIC SYSTEM TO LOAD 
NOR RESET THE LANDING GEAR ACTUATOR CIRCUIT- 
BREAKER UNTIL PRESSURIZED AIR HAS BEEN VENTED 
FROM EMERGENCY LOWERING DOWN LINES. 


2. AFTER AN EMERGENCY EXTENSION IN WHICH A SAFE 

INDICATION HAS BEEN OBTAINED, THE BLEED ORIFICE 

IN THE EMERGENCY DOWN LINE WILL ALLOW PRESSURE 

GRADUALLY DISSIPATE AND-THE ВОСТЕ BEAM MAY POSSIBLY 

ROTATE SUFFICIENTLY TO PRODUCE AN UNSAFE INDICATION. 

AFTER EMERGENCY AIR EXTENSION, THE EMERGENCY EXTEN- 

ЭТОМ SWITCH MAY BE SELECTED OFF TO CONSERVE THE 

ЕМЕКСЕМСҮ AIR PRESSURE SUPPLY, AND RESELECTED TO 

ON PRIOR TO TOUCHDOWN.  ALTERNATIVELY, AFTER EMERGENCY 

AIR EXTENSION, THE BOGIE CAN BE REPOSITIONED AND 

THE SAFE INDICATION RESTORED BY USE OF THE HAND PUMP 
^ OPERATING PROCEDURE. 


ж 
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P d % 


NOTE: Nose wheel steering is not available when the landing 
gear has been lowered by the emergency air extension 
system. . 


Ld 


ж 


Air pressure shoyld extend and lock the gear. If the landing gear 
still fails to extend, use the hand фийр operating procedure (Ref. 
Para. 130). “ 


v [4 
Ld 


B. Landing Gear Extends - Indicators Show Unsafe 


~  BÓGIE TEST Switch Press 
7 If indicators show safe, fault is in bogie rotation. 
Main hydraulic system | UNLOAD 


"LANDING GEAR - ACT. 
Sircuit-Breaker 
(D.C. Essential Bus A) Pull 


‘Landing Gear Emergency 
Extension Switch ON 


Air pressure should rotate and lock bogie. 


CAUTTON: DO NOT SELECT MAIN HYDRAULIC SYSTEM TO LOAD NOR 
RESET THE LANDING GEAR ACTUATOR CIRCUIT-BREAKER 
UNTIL PRESSURIZED AIR HAS BEEN VENTED FROM EMERGENCY 
LOWERING DOWN LINES. 


If the bogie(s) fail to lock, use the hand pump operating procedure 
as follows:- 


C. Hand Pump Operating Procedure (Landing Gear) 


If either of the preceding emergency procedures fail or D.C. electric 
power is lost, use the hand pump as follows, but do not change the 
position of any of the landing gear controls. 


Hand Pump Manual Selector L.G. EMERG & BRAKE ACC. 
Hand Pump Selector Switch LANDING GEAR 
Hand Pump Operate until locked down 
indication is obtained. 
Landing Gear Indicator Check Safe 
15 May 81 Section 1 
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D. Retraction of Landing Gear Following Emergency Air Lowering, 
or Upon Unsafe Indication Following Retraction 


Retraetion of landing gear following emergency lowering is not 

recommended as there is & possibility that the uplock actuator may 
not retract thereby preventing the gear from locking up. However, 
should it be necessary to attempt a retraction, proceed as follows: 


Emergency air vent valve lever Down for 60 seconds then 
return to position 


Landing Gear Act. Circuit- 
breaker Reset 


Main Hydraulic System LOAD 

If Main Hydraulic System pressure builds up: 
Landing Gear Lever UP 

If Main Hydraulie System pressure does not build up: 
Auxiliary Hydraulic Pump ON 

Landing Gear Lever ` UP 


~ 


If Main Hydraulic System pressure still does not 174114 up: 


ж 


Emergency Air Vent Valve Lever DOWN 

Hand Pump manual selector ` MAIN SYSTEM 

Landing Gear Lever UP 

Hand Pump Operate until lock up 

indication is obtained 

Е. Cocked Nose Wheel 2 ы ! 4 

Nose Wheel Steering Disconnect OUT m 

Switch ` 


ж 


» 


Unload main hydraulic system if any uncontrollable veering tendency 
is encountered after touchdown. 
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14. Emergency Operation of Wing Flaps 


A. Asymmetric Flap Condition 


- 


ж 


Occurrence of an asymmetric flap condition approximating 3? 
will illuminate the Wing Flap Fail’ Warning light on the Master 
Warning’ System, and will automatically de-energize the normal 
flap actuating’ circuit; the alternate flap circuit will remain 
operable, however. 


Proceed” as follows: 


Е Alternate Flap System Switch ALTERNATE 
Alternate Flap Operating inch flaps up or down, 
Switch as necessary, to decrease 
* unbalanced lateral trim, 
۶ until flaps are symmetrical 


or warning light is extin- 
guished. No further change 
to flap position should be 
made. 


B. Flap Control System Failure 


. Failure of flaps to operate upon normal selection, or to not reach 
the selected position, may be caused by mechanical or electrical 
fault in the flap actuating system. ІТ fault is mechanical, no 
further change to flap position can be made; if electrical, flaps 
can be operated with alternate system. Proceed as follows: 


Alternate Flap System Switch ALTERNATE 


Alternate Flap Operating Attempt to inch flaps up 
or down to desired position. 
If unsuccessful, no further 
action should be taken. 


NOTE: Failure of one drive motor will reduce the rate of flap movement 
to 50% of normal rate both in up and down direction and with 
either normal or emergency system. Certain types of electrical 
faults will reduce the rate to 50% in a given direction only. | 
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15. Emergency Operation of Brakes 


In the event of total brake failure, braking may be effected by use 
of reverse up to maximum reverse power, reducing power as aircraft 


comes to а stop to avoid reverse taxying. 


Should difficulty be 


experienced with nose wheel steering, selection of the nosewheel 
steering switch to OUT permits castoring of the nose wheel within its 
limits and turns can be made by use of differential brake or engine. 


Total loss of normal hydraulic system supply will leave only brake 


accumulator pressure. 


lf brake accumulators are fully charged apprexi- 


mately 11 full brake applications are available. 


Additional hydraulic pressure сап be delivered by the hand pump to the 


brake accumulators. 


Hand Pump Manual Selector 
Hand Pump Selector Switch 


L.G. EMERG & BRAKE ACC. 
EMERG. BRAKE ` 


Nose Wheel Steering Switch OUT _ 
Anti-skid OFF 
Hand Pump OPERATE 
16. High Speed Emergency Descent 
Power Levers FLIGHT IDLE я 
Landing Gear UE | ý 
Flaps О » 
Dive at Myo or VNo | 
17. Low Speed Emergency Descent 
Power Levers FLIGHT IDLE е 
Landing Gear Down below 180 knots IAS 
О 
Flaps 45 А Е 
Dive at а speed not exceeding 153 when below 1h,000!. 
Dive at a speed not exceeding 176 when above 1#,000'. 
^ ^ ' 
18. Emergency Fuel System Operation. 
| ^ 
If imbalance of fuel occurs due to an emergency ,fuel system operation, 
the maximum permissible lateral moment due to asymmetric fuel distribu- 
tion between L.H. апа В.Н. tanks is 123,000 FT/LBS. 
The lateral moment for any fuel distribution may be found by use of 
Figure 1 iñ accordance with the instructions on that page. 
Section 1 15 May 81 
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The imbalance must be corrected so that the provisions of the 
following notes are complied with. (See Sec. 2 Page 8. Notes 
1 thru ¥). 


A. Fuel Selector Valve Failure 


The following procedure is an example of the actions to be 
performed should a failure of fuel selector valve in the TANK- 
ENGINE or OFF position coincide with a failed corresponding 
engine. With No. l engine failed and No. 1 fuel selector valve 
stuck in the TANK-ENGINE or OFF position, proceed as follows: 


No. 2 Fuel Selector Switch TANK-ENGINE-MANIFOLD 

No. 1 Manifold Shut-off Valve OPEN (check flow to #1 tank 
Switch established) 

No. 2 Fuel Selector Switch MANIFOLD-ENGIN 

No. 2 Fuel Booster Pump OFF . 


No. 1 Fuel Booster Pump Switch OFF 


- 


When the indicated fuel content in No. 1 fuel tank has been reduced to 
2140 pounds. 


No. 2 Fuel Booster Pump Switch ON 


No. 2 Fuel Selector Switch „ TANK-ENGINE - 
No. 1 Manifold Shut-off Valve CLOSE у 
Switch Е 


NOTE: With this procedure, fuel is drawn from Ко. 1 fuel tank Бу 
No..2 engine backing pump through the fueling valve into 
the manifold and through No. 2.Fuel Selector Valve. Тһе 
procedure can be used for all four main tanks by selecting 
the appropriate valves and pumps. The procedure should 'be 
discontinued before the level of the fuel reaches the float 
valve. With the aircraft in level flight attitudé, the 
recommended fuel quantity indications for discontinuance 
are as follows: 


^ 


Tank No. 2 or 3 ^ 3500 pounds 2 
Tank No. 1 юг“ н 2140 pounds, 
Always use adjacent engine on same side as the tank with the 
failed Еце1 Selector Valve. и 
Section 1 15 May 81 
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B. Main Fuel Tank Booster Pump Feature 


* 


When flying above 14,000 feet, fuel pressure to the engine with 
a failed boostÉr pump may be obtained by preceeding as follows: 


- . 

NOTE: With JP-4 type fuel, the LP fuel pump provides satisfactory 
‘operation up До an altitude of 14,000 feet and fuel tempera- 
ture of 43°C, There is no altitude limitation for JP-1 type 
fuel. 


ы "А-1 8 A fuels are equivalent to JP-1. 
+ All Fuel Selector Switches TANK-ENGINE-MANIFOLD 


CAUTION: WHEN THIS PROCEDURE IS EMPLOYED, A CLOSE CHECK MUST 
BE MAINTAINED ON FUEL BALANCE. : 


m 


Ca Unbalanced Fuel Load - Main Tanks 


To correct for asymmetric Fuel loads in the four main tanks due to 
engine failure or uneven transfer of auxiliary tank fuel, proceed 
as follows: 


No. 1,2,3 & 4 Fuel Selector TANK-ENGINE-MANIFOLD 
. Switches 
- Booster Pump Switches ОМ and OFF as required to 


maintain fuel load symmetry 


D. No. 5 Auxiliary Tank Booster Pump Failure (Low Pressure Warning 
Light ON) 


in the event of failure No. 5 auxiliary tank booster pump, preceed 
as follows: 


No. 5 Booster Pump A.C. Circuit- 


breaker (3) Pull out 
No. 5 and No. T Booster Pump 
Switches ON 


When fuel level in No. T auxiliary fuel tank has been reduced to 
approximately 1(00 pounds. 


Хо. 1,2,3 & 4 Manifold Shut-off 


Valve Switches CLOSE 
No. 2 Fuel S8elector Switch MAN IFOLD-ENGINE 
No. 7 Booster Pump Switch OFF 
15 May 81 Section 1 
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When the indicated fuel content in No. 5 auxiliary fuel tank 
has been reduced to 360 pounds. 


No. 2 Fuel Selector Switch TANK-ENGINE 
No. 5 Booster Pump Switch OFF 


Transfer remaining fuel from No. T auxiliary tank to main tanks 
symmetrically. 


NOTE: No. 5 Booster Pump Switch controls booster pump and tank 
shut-off valve. By closing Nos. 1,2,3 and 4 manifold shut- 
off valves, the No. T booster pump pressurizes the manifold 
and No. 2 engine is fed from the pressurized manifold when 
No. 2 Fuel Selector Switch is placed to the MANIFOLD-ENGINE 
position. When No. 7 booster pump is switched off, No. 5 
auxiliary tank fuel is fed directly to No. 2 engine by gravity 
and by the mechanically driven backing pump on No. 2 engine. 
The procedure can be used for all auxiliary tanks by selection 
of the appropriate valves and pumps. The procedure should be 
discontinued before the level of the fuel reaches the booster 
pump. With the airplane in level flight attitude the recommended 
fuel quantity indications for discontinuance are as follows: 


Tanks 5 and T 360 pounds 
Tank 6 : 300 pounds E 
E. No. 5 Auxiliary Tank Shut-Off Valve Failure P 


Proceed as follows if, with the low pressure warning light out, no 
change is recorded on the No. 5 auxiliary tank fuel indicator after 
five minutes of operation or some latéral imbalance is felt after 10 
minutes: 


^ 


No. 5 Booster Pump Switch OFF 


ж 
ж 


When fuel level іп No. Т auxiliary tank has been reduced to approxi- 
mately 1700 pounds (220 Imperial (262 US) gallons): 


Ко. 1,2,3 and 4 Manifold Shut-off CLOSE ' 
Valve Switches 55 А 
No. 5 Manifold Shut-off Valve OPEN 

Switch . а 
No. 2 Fuel Selector Switch MANIFOLD-ENGINE 
No. T Booster Pump Switch OFF 


When the indicated fuel content in No. 5 auxiliary tank has been 
reduced to 360 pounds: 


Section 1 | 15 Мау 81 
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Мо. Т Booster Pump Switch ON 
No. 5 Manifold Shut-off Valve CLOSE 
owitch В 


No. 2 Puel Selector Switch TANK-ENGINE 


Transfer remaining fuel from Мог T auxiliary tank to main tanks 
symmetrically. _ " | 
NOTE: With this procedure, fuel is drawn from No. 5 auxiliary 
fuel tank through the fueling valve into the manifold and 
> “through the No. 2 fuel selector valve Бу the suction of 
the mechanically driven backing pump on No. 2 engine. The 
" procedure can be used for all auxiliary tanks by selecting 
the appropriate valves and pumps. The procedure should be 
. discontinued before the level of the fuel reaches the float 
valve. With the airplane in level flight. attitude the 
recommended fuel quantity indications for discontinuance 
, are as follows: 


- 


Ы Tanks 5 and 7 360 pounds 
: Tank 6 | 1060 pounds 


F. No. 6 Centre Auxiliary Tank Booster Pump Failure 


NOTE: The No. 6 centre auxiliary fuel tank is fitted with two fuel 
booster pumps. Either pump is capable of transferring the 
total quantity of fuel from the tank. Failure of both pumps 
will: not be considered. 


G. No. 6 Centre Auxiliary Tank Shut-Off Valve Failure 


Proceed as follows if, with the low pressure warning light out, no 
š change is recorded on the No. 6 auxiliary tank fuel indicator after 
five minutes of operation. 


No. 6 Fuel Booster Pump Switch OFF 
No. 2 ог No. 3 Fuel Selector TANK-ENGINE-MANIFOLD 
owitch 
No. 6 Manifold Shut-off Valve OPEN 
Switch 
No. 2 or Хо. 3 Fuel Selector MANIFOLD-ENGINE 
owitch 


After satisfactory operation of one inboard engine from No. 6 centre 
auxiliary tank has been established, it is permissible to feed the 
other inboard engine from that tank. 
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When the indicated fuel content in No. 6 auxiliary fuel tank 
has been reduced to 1060 pounds: 


No. 2 and No. 3 Fuel Booster 


Pump Switches ON 
No. 2 and No. 3 Fuel Selector 

Switches TANK-ENGINE 
No. 6 Manifold Shut-off Valve 

owitch CLOSE 


Note: A fuel low pressure warning is to be expected toward the end 
of this type of fuel transfer. If this occurs, No. 2 or No. 3 
fuel selector switches must be immediately placed to the TANK- 
ENGINE position. 


H. №. T Auxiliary Tank Booster Pump Failure (Low Pressure Warning 
Light ON) 
In the event of failure of No. T auxiliary tank booster pump, proceed 
as follows: 
No. T Booster Pump А.С. Circuit Pull Out 
Breaker (3) 
No. 5 and No. Т Booster Pump | ON 2 
Switches р 
When the fuel level іп No. 5 auxiliary fuel tank has Ween reduced to. 
approximately 1100 pounds: А 
No. 1,2,3 апа h Manifold Shut- | | 
off Valve Switches CLOSE | 
No. 3 Fuel Selector Switch MANIFOLD-ENGINE , 
Мо. 5 Booster Pump Switch ОҒЕ 
When the indicated fuel content іп Ко. Т auxiliary fuel tank Пав been 
reduced to 360 pounds: 
ж 
No. 3 Fuel Selector Switch ^ ^TANK-ENGINE . 
No. T Booster Pump Switch OFF 
^ 
Transfer remaining fuel from No. 5 auxiliary- tank to main tanks 
symmetrically. š 
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NOTE: No. T booster pump switch controls the pump and tank shut- 
off valve. By closing No. 1,2,3 and h manifold shut-off 
valves, the No. 5 booster pump pressurizes the manifold and 
No. 3 emgine is fed from the pressurized manifold when No. 3 
fuel selector switch is placed to the MANIFOLD-ENGINE position. 
When No. 5 booster pump 4s“switched off, No. 7 auxiliary tank 
-fuel is fed directly to No. 3 engine by gravity and by the 
mechanfcally driven LP fuel pump on No. 3 engine. 


I. No. T Auxiliary Tank Shut-Off Valve Failure 


w 


Proceed as follows if, with the low pressure warning light out, no 


; change is recorded оп the No. T auxiliary tank fuel indicator after 
five minutes of operation or some lateral imbalance is felt after 10 
minutes. 

№. T Booster Pump Switch OFF 


d 
When fuel level in No. 5 auxiliary tank has been reduced to approxi- 
mately 1100 pounds: 


No. 1,2,3 and h Manifold Shut- 


Off Valve Switches CLOSE 
No. T Manifold Shut-Off Valve 
Switch OPEN | 
А No. 3 Fuel Selector Switch MANIFOLD-ENGINE 


No. 5 Booster Pump Switch OFF 


When the indicated fuel content in No. Т auxiliary tank has been 
reduced to 360 pounds: 


No. 5 Booster Pump Switch ON 

No. T Manifold Shut-Off 

Valve Switch CLOSE 

No. 3 Fuel Selector Switch TANK-ENGINE 


Transfer remaining fuel from No. 5 auxiliary tank to main tanks 
symmetrically. 


NOTE: Fuel is drawn from No. T auxiliary fuel tank through the 
fueling valve into the manifold and through the No. 3 fuel 
selector valve by the suction of the mechanically driven 
LP fuel pump on No. 3 engine. 
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Fuel Dumping 


CAUTION: DUMP FUEL IN CLEAR AIR IF POSSIBLE. AVOID RETURN 
FLIGHT THROUGH THE DUMPING AREA AND REFRAIN FROM 


SMOKING. (NOTE): 


IF AN ENGINE HAS BEEN SHUT DOWN 


DUE TO FIRE, AND FIRE NOT ABSOLUTELY CONFIRMED OUT, 


CONSIDER OVERWEIGHT LANDING 


Landing Gear 


UP 


NOTE: If, through а malfunction, the landing gear must be 


DOWN while dumping fuel, use 15° 


level flight. 


Flaps (in climb attitude with 
one or more engines inoperative) 


Flaps (all other flight conditions) 


Anti-collision lights 
Airspeed 
Radio Equipment 


Horizontal Stabilizer 
Anti-ice Heaters 


Elevator Horn Anti-icing (2) 


No. 1,2,3 and 4 Fuel Selector Switches 
NOTE: Fuel selector switch for 


inoperative engine 


of flap and maintain 


15° 

0^ ot 15? 
OFF 

Ref. Fig. 2 


ON - Switch off HF 


OFF 
OFF е 
TANK-ENGINE 


Leave in TANK-MANIFOLD 


Transfer fuel from the No. 5,6 and T auxiliary tanks-as follows: 


No. 5,6 and 7 Booster 
Pump Switches 
No. 1,2,3 and 4 Manifold 


shut-off Valve Switches” 


Fuel Dump Switches (2) 
Fuel Gauges 


” 


ON ^ 


OPEN 
т 
ОМ 
Check symmetrical flow 


When the required amount of fuel has been dumped: 


Fuel, Dump Switches (2) 


No. 5,6 and 7 Booster Pump Switches 


1 


ж 


ОҒЕ 

ОКЕ (ав each auxiliary tank 
low pressure warning 
light comes on) 


Hu 
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No. 1,2,3 and 1 Manifold 


Shut-off Valve Switches CLOSE 
No. 1,2,3 and 4 Fuel Selector 
owitches TANK-ENGINE-MANIFOLD 


K. After Fuel Dumping 


procedure to transfer fuel from tbe inboard to the outboard main 
tanks. Services discontinued for fuel dumping may be resumed ten 
minutes after the fuel dump switches have been placed to OFF, pro- 
vided fuel odors were not detected during the dumping process. 


NOTES: (1) With the aircraft in level flight, the fuel dumping stand- 
pipe will reserve approximately 96 gallons (0.6.) in each 
tanks No. 1 and No. 4 and approximately 270 gallons (Imp.) in 
each of tanks 2 and 3. 


Above figures apply to 160,000 ZFW aircraft . 
Higher figures apply to 155,000 ZFW aircraft 


(2) The dump ehutes cannot be retracted in flight. 


(3) If, through a malfunction, the landing gear must be DOWN 
while dumping fuel, use 157 of flap and maintain level 


flight. 
~ 
L. Fuel Dump Chute Failure К 


= 


Should one dump chute fail to operate, proceed аз follows: 
(1) Jettison fuel from the serviceable dump chute. А 


(2) Transfer fuel from the opposite wing, keeping а careful check 
on lateral control. 


(3) Repeat the procedure as necessary. 


= " 


= 


CAUTION: WHEN TRANSFEBRING FUEL FROM THE UNSERVICEABLE DUMP 
CHUTE SIDE, ENSURE THAT AN. ADEQUATE RESERVE OF FUEL 
IS RETAINED ON THAT SIDE. » 


(h) Equalize fuel in the four main tanks. 
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Fuel Temperature Control System Failure 


High and low fuel temperature warning lights are provided for 
each engine. The warning light circuits are connected to the 
Master Caution System and the Annunciator Panels. 

If the High Fuel Temperature Warning Light illuminates, proceed 
as follows: 


Ld ” 
” 


(1) Inch the oil cooler flap towards the open position by 
momentary applications ef the oil cooler switch until the 
. lowered oil temperature reduces the incoming fuel temperature 
and the light goes out. 


(2) Monitor the oil temperature carefully for the remainder of the 


If the Low Fuel Temperature Warning Light illuminates, proceed as 
follows: 


(1) Inch the oil cooler flap towards the closed position by momentary 
applications of the oil cooler switch until the raised oil tempera- 
ture increases the incoming fuel temperature to where the light 
goes out. 


(2) Monitor the oil temperature carefully for the remainder of the 
flight. 


Emergency Operation of the Electrical System 


A. Constant~Frequency AC System 


Warning of the failure of any one constant-frequency AC generator 
will be given by the illumination of the amber BKR OPEN light 

of the failed generator. If the failed generator is No. 1 or 

No. 4, the adjacent green ALTERNATE BUS-TIE CLOSED light will 
illuminate also, indicating that the stand-by generator is 
feeding the bus. No action is required on the part of the crew 
other than attempting to reset the failed generator. 


If two generators become inoperative due to causes other than 

а bus fault, the remaining generator will automatically feed both 
load buses. The load on the live generator must be regularly 
monitored to ensure that an over-load condition does not occur. 
10.0 КУА continuous. 60.0 КУА 5 min. 80 KVA 5 sec. 
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Bus Fault 


A probable bus fault is indicated by the tripping of 
the circuit-breaker of No. 1 or No. 4 generator, 
followed by the tripping of the standby generator 
circuit-breaker and the opening of the alternate bus 
tie relay associated with the faulted bus. In such 
an event, proceed as follows: 


(a) Place bus isolate switch to isolate the faulted 
bus, i.e., BUS A ISOLATE or BUS B ISOLATE. 


(b) Check frequency and voltage of the standby generater 
and, if the readings are correct, reset the standby 
generator. 


NOTE:  Constant-frequency load bus A feeds the No. 2 
DC power unit and load bus B feeds Nos. 1 and 3 
DC power units. If a load bus has to be isolated 
due to а bus fault, the associated DC power units 
will become inoperative. The remaining power unit 
should be regularly monitored to ensure that an 
overload condition does not occur. 


- 


x 


The text and procedures contained in the emergency operation of 
the constant-frequency AC system of this Section are also applic- 


able 


to the variable-frequency AC system with the exception of 


the reference to DC power units. If there is а complete failure 


of the variable-frequency AC system, the majority of the electri- ` 
cal anti-icing services will be lost. 


DC System 


(1) 


NOTE: 


Failure of the Input Power Supply to a DC Power Unit 


ж = 


Warning of а loss of input power to а DC power unit or 
failure of a BC power unit will be indicated by the ammeter 
reading zero. The unit should be isolated by placing the 
appropriate ON-OFF switch to "OFF" and checking main 
essential bus tie switch is on. 


Illumination of an amber NO INPUT light indicates that 
the related AC power relay is open. This indication is 
not necessarily received upon failure of input power and 
is not received upon power ufiit failure. 
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(2) Loss of А11 DC Power Units 


Ihe 1955 of all DC power units will leave the battery 
as the only source of DC power. The following essential 
seXvices may be directj]y-operated from the battery: 


Master warning system 
Fire detection and smoke indication 
Pire extinguishing 
= Fuel jettison 

Fuel selector and manifold shut-off valves 
A.C. and D.C. power control 
Landing gear control 
Wing flap control 
Intercom 

4 Radio power 
Windshield anti-ice control 


xd Compass amplifier 
P Ignition booster 
5 Navigation lights 


Utility lights at the crew stations amd main 
distribution panel 
Check list lights and instrument flooqlights 


То conserve the battery for essential services, proceed as 
follows: 


BATT-OFF-GPU Switch BATT 


Main/Essential Bus Tie 
owitch OFF 


D.C. Power Unit ON-OFF 
owitches OFF 


D.C. Main Circuit- 
Breaker Panel All circuit-breakers open 


Should any service from the D.C. main bus be required, the appro- 
priate circuit-breaker(s) must be set and the main essential bus 
tie switch placed to ON until the operation is completed. 
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20. Emergency Operation of Pressurization and Air Conditioning 
System 


A. Automatic Temperature Control Failure 


If failure of an automatic temperature control unit occurs, 
manual control must be exercised by periodic toggling of the 
appropriate control. Switch to the MANUAL COOL or HEAT 
position until the desired temperature is attained. 


В. Malfunctioning Air Conditioning Contrel Valve 


The failure of an air conditioning valve may be determined by 
placing the cabin control switch to full MANUAL HEAT or COOL 
and observing the illumination of the valve indicator iights. 
If & light does not illuminate in its correct sequence within 
30 seconds of the preceding light illuminating, the associated 
isolating switch should be placed to ISOLATE to permit an 
electrical by-pass. If the faulty valve is the cabin mixing 
valve, place the related switch to EMERGENCY. 


C. Illumination of Air Turbine O/Heat Light 


If an air turbine o/heat light illuminates, the trouble may be 
attributed to: | | 
(1) No cooling effect across the secondary heat é€xchanger 
caused by & broken duct. А 
(2) Failure on the ground of the nacelle ground blower valve 
in the closed position. | 
If the light illuminates on the ground, place the cabin control 
switch to MANUAL HEAT until the light goes out. „ТЕ this action 
is unsuccessful within 15 seconds, the associated engine must be 
shut down. x 


If the light illuminates in^flight? place the cabin control switch 
to MANUAL HEAT until the light goes out. Should this action fail 
to correct the overheat condition within 15“ seconds, the related 
supercharger switch must be placed to SPILL. 


21. Emergency Depressurization 


Manual Cabin Pressure Control DECREASE PRESSURE 
Pneumatic System STANDBY 
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Above 13,000 feet, a limited amount of pressurization wili be 
maintained due to the outflow valves remaining closed under the 
action of the cabin altitude limit control. If complete depressuri- 
zation is required,” descend to а flight altitude below 13,000 feet. 


- 


A. Illumination of Cabin Altitude Exceeded Light 
If the cabin altitude exceeded light illuminates and a check shows 
that the pressurization controls are in the normal positions and 
that the cabin altitude reading is too high, proceed as follows: 


(1) Turn manual controller knob to INCREASE PRESSURE. 


(2) If the desired cabin altitude cannot be achieved, the crew to 
‚ breathe oxygen or descent to a flight altutude which will main- 
tain а satisfactory cabin altitude with existing cabin differen- 
tial pressure. 
м? 


В. illumination of Cabin Diff. Press. Exceeded Light 


If thé cabin diff. press. exceeded warning light illuminates, and a 
check: shows that the pressurization controls are in the normal posi- 
tions and that the cabin differential pressure reading is too high, 
proceed as follows: 

- (1) Turn manual controller knob to DECREASE PRESSURE. 
(2) In the unlikely event of this action failing to correct the 


condition, place both superchargers to spill and commence 
letdown procedure. 


C. Complete Pressurization Supply Failure (Both Superchargers Inoperative) 
If complete failure of pressurization supply occurs, proceed as follows: 
Descend to safe altitude 
Manual Cabin Pressure Control DECREASE 
Crew to breathe oxygen (if necessary) 


Place Cabin Air Vaive CLOSED (to divert all venti- 
lating ram air to the cockpit) 
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Sudden Decompression 
Proceed as follows: 
(1) Crew to breathe 100% oxygen. 
(2) Start low speed emergency letdown procedure to a safe altitude. 
(3) Carry out emergency depressurization procedure. 
A. High Supercharger Airflow 
If the supercharger airflow indication is beyond safe limits: 
Supercharger switch SPILL 
If the airflow fails to reduce: 
Hydraulie system LOAD 


Supercharger switch DISCONNECT 


22. Emergency Operation of Anti-icing and De-icing System 


A. Propeller and Cowls Dé-icing | _ 
If ісе is forming on the aircraft and the engine de-icint systems 
have not been activated, the following de-icing procedure is to be 
used to ensure against the possibility of more than two engine 
flame-out being caused by ісе ingestion.. | 
Engine Selector Switch ALL Я 
Ignition Switch Continuous (to provide ignition) 
Engine Guide Vane 
De-icing Switch ON NORMAL. 
Props and Cowls "ET NORMAL (Engines No. 1 & No. 3) 
De-icing Switches OFF (Engines №. 2 & No. L) 
De-icing Timer Switches FAST or SLOW (Slow below -8°C) 
МАТК 
NORMAL 
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Ice Protection Master Switch ON 


Wait 1 minute then: 
Props and Cowls De-icing . 
Switcheg NORMAL (Engines No. 2 & No. h) 


” 
“ 


Wait 1 further mjnute, then 
Ignition Switch OFF 


If descending into conditions where the indicated air temperature is 

above a5” С, it is advisable to discontinue the descent until late 

selection drill has been completed. 

.CAUTION: ТЕ POWER PLANT DE-ICING IS LOST DURING FLIGHT IN ICING 
CONDITIONS, ENGINE MALFUNCTION OR EXCESSIVE PROPELLER 
VIBRATION MAY NECESSITATE SHUTTING DOWN THE AFFECTED 
“ENGINE. ЕХСЕРТ IN AN EMERGENCY, NO ATTEMPT SHOULD BE 
MADE TO RESTART A STOPPED ENGINE AFTER FLIGHT IN ICING 
CONDITIONS UNTIL THE POWER PLANT HAS BEEN CLEARED OF ALL 
“ VISIBLE ICE. 


If failure is indicated on the PROPS and COWLS PARTIAL FAILURE amber warning 
lights for Engine 2 and is followed by tripping of Variable Frequency 
Generator 1, the following procedure is to be followed: 


. Props and Cowls De-icing Switch ENG 2 OFF 
V.F. Generator 1 Control Switch RESET 
Monitor the affected engine for loss of power and roughness. 


NOTE: The same procedure applies for ENG 1 and Generator h respectively. 
If standby Generator 3 has taken over for either Generator 1 or 
l prior to the failure indication, read Generator 3 for 1 or 4 as 
necessary. 


B. Wing Anti-icing 


Failure of the automatic temperature control in any zone will be indi- 
cated by an associated skin temperature deviation from the normal 
Operating range. Temperature control may then be exercised by using 
the appropriate control switch in the MANUAL HEAT or COOL and OFF 
positions in conjunction with temperature indicator monitoring. 
Illumination of a STRUCTURE OVERHEAT warning light will also indicate 
automatic temperature control failure. If manual control fails to 
alleviate the overheat condition, the illuminated light must be 
depressed to cause immediate closing of the respective modulating 
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valve is seized and will not close, in which case power on the 
appropriate engines must be reduced. 


On initial selection of wing anti-icing, the heat rise may cause 
the structure overheat warning light to illuminate. This condition 
is acceptable on first heat application. provided the system 
stabilizes without further overheat warning after performing the 
following actions: 


(1) Check that the temperature indicator is reading high (in 
red band) to confirm that the overheat switch is not 
malfunctioning. 


(2) Hold the appropriate control switch to MANUAL COOL for thirty 
seconds and return to NORMAL. 


(3) Check that the temperature reading drops and that the overheat 
warning light goes out. 


23. Horizontal Stabilizer Anti-icing System Combustion Heater 
(Use only if strictly necessary under heavy icing conditions) 


А. Failure to Start 
If heater fails to start, proceed as follows: ` É 
Heater Control Switch OFF а 
Allow 1 minute for scavenging of fuel in the scious on ан then: 
Heater Control Can Switch | EMERG 
Heater Control Switch NORMAL 


If start is unsuccessful 


Heater Control Switch OFF , 


A Р 
ж 


Allow 1 minute for scavenging of fuel in the combustion chamber, then: 
Heater Ignition SwitcH ALTERNATE 
Heater Control Switch NORMAL 

If start is unsuccessful 


ж 


Heater Control Switch ОҒЕ 
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” 


Allow l minute for scavenging of fuel in the combustion chamber, then: 


Heater Control Can Switch КОКМАТ, 

Heater Cogtrol Switch I NORMAL 
If start is unsuccessful e 

Heater Control Switch OFF 


А] Ком 1 minute for scavenging of fuel in the combustion chamber, then: 
i Heater Control Switch O/RIDE 


If the heater still does not start, repeat the previous procedures with 
the heater control switch in O/RIDE. - 


NOTE: When the heater is operating in O/RIDE, use manual control to 
maintain normal operating temperature range. Also, to shut 
down heater when operating in O/RIDE, select heater control 

` Switch to OFF. 


Ba Illumination of Heater Overheat Light 


If а HEATER OVHT light illuminates intermittently, the associated 

- heater will be cycling on and off and in this event no action is 
required other than monitoring the temperature indicator. If, 
however, the light illuminates steadily, the heater control switch 
must be placed to OFF. 


Us Malfunctioning of Automatic Temperature Control System 


Malfunctioning of automatic temperature control system will be indi- 
cated by the temperature indicator needle being above or below the 
normal operating range. Should this happen, manual control of the 
heater must be exercised by using the O/RIDE and OFF positions of 
the heater control switch in conjunction with temperature indicator 
monitoring. 


D. Complete Heater Failure 


If an operating heater fails completely as evidenced by а loss of 

temperature indication on the indicator, the unit must be switched 
.Off and the failure to start procedure be carried out as described 
in the preceding paragraphs. 
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24. Windshield Failures 


Figure 2A presents procedures to be followed in the event of in- 
flight fracture of one or more glass panes, or in-flight failure 


of the electrical heating system, for any of the panels in the 
crew compartment. 
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Breakage of centre and 
inner glass plies 


Breakage of all three 
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Panel Affected 


Centre, Main or DV 


Switch off electrical 
power to panel. 


Restrict airspeed 
to 200kts below 
10,000 feet 


As in 1 


No restriction 
No restriction 


Switch off electrical 
power to panel. 
Restrict airspeed to 
2O00kts below 10,000 
feet 


As in 5 


Switch off electrical 


| power to panel. 


Reduce cabin 


differential to zero. 
Restrict airspeed to 
200kts below 10,000 ft 


As in T 


Rear 


Switch off electrical 
power to panel. 


No restriction 


No restriction 


Switch off electrical 
power to panel 


As in 4 


No restriction 


owitch off electrical 
power to panel. 
Reduce cabin 
differential to zero. 


As in 7 


Operational Procedures for In-flight Windwhield Failures 
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Elevator Artificial Feel System Malfunction 


Malfunction of tne artificial feel system will be evidenced either 
by а decrease in control force accompanied by illumination of the 
ЕҺЕУ. ART. FEEL window of the annunciator panel, or by an increase 

in elevator control force which, in the extreme case, may be suffi- 
cent to immobilize the elevator control. Гог either condition 915- 
engage the auto pilot followed by the selection of the feel simulator 
disengage control to OUT. 


CAUTION: WHEN ARTIFICIAL FEEL IS DISENGAGED, CARE MUST BE EXECISED 
TO AVOID SUBJECTING THE AIRFRAME TO EXCESSIVE LOADS THROUGH 
OVERCONTROLLING. 


Wing 5poiler System Malfunction 


Warning of & spoiler overtravel condtion will be given by the flashing 

of the amber master caution lights and the illumination of the SPOILER 
O/SHOOT windows of the annuneiator panels. Тһе system may be reactivated 
by placing the wing spoiler switch, on the pilots overhead panel, to 

OFF and then to ON. If normal operation cannot be restored or any other 
malfunction exists, the system must be switched off for the remainder of 
the flight. 


Emergency Operation of the Autopilot 


A. Autopilot Failure Warning 


1f ап AUTOPTLOT FAIL warning is indicated on the annunciator panel, 
the autopilot will automatically disengage. 


Following an AUTOPILOT FAIL warning, the autopilot disengage pro- 
cedure deseribed in Section 2 shouid be carried out. 


B. Altitude Losses 
The altitude lost following an elevator hardover malfunction are 
listed below. These altitude losses were determined with recoveries 
initiated after 3 seconds in the level flight configuration and after 
l second in the approaeh configuration, and with recovery carried out 
within the allowable G limits of the airplane. 
CONFIGURATION SPEED ALTITUDE LOSS 
| А О 
Cruise, flaps 0 Vuo/ мо 110 feet 


Approach, flaps 30° Ln Va 65 feet 
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20. Interior Fuselage Fires 


A. Fire in the Horizontal Stabilizer Heater will be indicated by the 
HORIZ STAB fire warning light on the systems operators empennage 
fire control panel and by the STAB HTR FIRE window on the annuncia- 
tor panels. The master warning lights will also illuminate and 
the warning beil will sound. 


B. Horizontal Stabilizer Heater Fire Extinguishing 


ARMED /NORMAL /TEST ARMED 
Switch | 
Extinguisher Discharge Switch DISC (discharge position) 


Heater Switch OFF. 


Vacate icing area as quickly as possible. 


NQ 


Cabin Smoke Detection 
On SW, FT and SL aircraft, to check for fire in the main cabin, 


depress the PUSH TO DETECT button, and check for smoke indication in 
the indicator windows. 


В. Cabin Fire Extinguishing 


To extinguish a fire indicated in any of the smoke indicator windows 1-6: 


Both Supercharger Switches SPILL 
Cabin Air Valves Switch CLOSED 
Manual Cabin Pressure Control DECREASE PRESSURE 


On all aircraft, to extinguish a fire in the radio rack, pull the 
following circuit~-breakers on the main distribution panel: 


D.C. Inter comm А Essential bus B 
Inter comm B Main bus 
Radio Power A Essential bus B 
Radio Power B Main bus 
15 May 81 Section 1 


Page 39 


C АМА D ATE 
(ее (а 


Operating manual 


EMERGENCY OPERATING PROCEDURES 


A.C. (3 phase) 


Radio Power A(3) Constant-frequency Bus A Panel 
Radio Power B (3) Constant-frequency Bus B Panel 
VOR 1 Instrumentation Pilots Instrument Bus 

Unit (1). 

VOR 2 Imstrumentation First Officers instrument Bus 
Unit (1) 


Extinguish the fire with the portable CO, fire extinguishers. Isolate 
the faulty component before energizing any of the equipment. 


Smoke Evacuation 

Before attempting to dissipate smoke accumulation, fire which is 
accessible should first be extinguished. When the air contains 
smoke or is otherwise contaminated, the crew should don oxygen masks 
and breathe 1002 oxygen. 

ТЕ the air conditioning system appears to be the source of smoke, 
determine which cabin supercharger is faulty by switching each to 


spill and back to normal alternately, leaving faulty one at spill. 


If normal ventilation does not achieve satisfactory smoke evacuation 
in the cockpit, proceed as follows: 


(1) Execute emergency descent to 15,000 feet or lower. 
(2) Depressurize manually. 

(3) Slow aircraft to 170 knots LAS. 

(1) Close cockpit door. 


(5) When aircraft differential pressure is zero, open escape hatch 
іп roof in order to clear cockpit of smoke. 


(6) Keep DV windows closed. 

If the normal ventilation does not achieve satisfactory smoke evacuation 
in the cabin, ventilation rate may be increased by depressurizing. 
Proceed as follows: 


(1) Execute emergency descent to 14,000 feet or lower. 


(2) Depressurize manually. 
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General 


The purpose of this section of the manual is to establish procedures which are 
to be used during normal operation of the Company's СЫН aircraft. 


A complete knowledge and understanding of current procedures will contribute 
to а smooth and efficient operation. 1% is likely, however, that situations 
will arise for which no procedure has been evolved or modification of an 
existing procedure will be called for. Іп such case 1% is expected that each 
crew member will exercise good judgement with safety of flight his prime 
consideration. 


Crew Coordination 


The Captain may assume that unless he orders to the contrary each crew member 
will carry out his duties as laid down in this section and so, no detailed 
briefing about such duties should be necessary in normal circumstances. 
However, if the Captain wishes to depart from the standard, he is responsible 
for ensuring that each member of his crew has а clear understanding of his 
requirements during such a departure. In particular he should advise the 
First Officer or Flight Engineer if, in the ease of malfunction he intends to 
abandon take-off at а speed in excess of у. . 


It must be clearly understood that 1% is each crew member's duty to monitor 
all procedures and draw the Captain's attention to any departure from the 
normal. Іп this respect cross~checking of flight instruments and setting, 
safety heights, altimeters and settings, courses and, speeds are vital to 
overall safety and efficiency. By this means mistakes can often be prevented 
and more serious incidents avoided. 


in order to avoid error or misunderstanding and to give time to correct a mis- 
interpreted or mistimed order, all commands on the flight deck must be 

repeated back clearly BEFORE taking the required action, and again when the 
action is completed. Іп all phases of flight, training and proficiency checks, 
Captains and First Officers will, at all times, demonstrate judgement com- 
mensurate with experience required of a pilot in Command. The ingenuity of 
the pilot will be taken into consideration in the application of any procedure. 
[he importance of good flight deck management cannot be over emphasized. 

In the interest of complete crew coordination, ALL THREE crewmembers will wear 
their headsets. 


It is the Captain's responsibility to call for all appropriate check lists at 
the proper time. However, when the First Officer is manipulating the controls, 
he will be expected to call for the Check List when it should be used. The 
check lists are used so that the flight crew will not need to rely upon memory 
for items to be checked. The items are to be accomplished one at a time. 
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The "CHALLENGE" items will be read in an audible clear voice and the "RESPONSE" 
will be made audibly clear before proceeding to the next item. 


The First Officer will read the challenge items of the before start, after 
starting, and park check list. The Flight Engineer will read all other 
challenge items. 


The Captain is responsible for, but may delegate the Flight Engineer to conduct, 
a preflight inspection of the aircraft. 


Wnere à more detailed expansion of any preflight or check list item is deemed 
necessary, such expansion will be found in this section. 


Preflight Instructions 


Preparation о? flight plan, weight and balance, and study of the weather and all 
factors relating to the safe and expeditious conduct of the flight will be а 
joint undertaking between the crew and operations personnel where available. 


First Officer 


The First Officer will report to flight operations and will gather pertinent 
information regarding the flight: 


1. FILE FLIGHT PLAN: OBTAIN WEATHER FOR PLANNED ROUTE AT LEAST 
ONE HOUR BEFORE ETD. 


2. VERIFY WEIGHT AND BALANCE FORMS. 
3. MAKE OUT SPEED CARD. 
|. GATHER ALL FLIGHT DOCUMENTS FOR CAPTAIN'S SIGNATURE: 


CARGO MANIFEST 

GENERAL DECLARATION 

FLIGHT PLAN FORMS 

WEIGHT & BALANCE 

TELECOPY OF WEATHER IF AVAILABLE 
SPEED CARDS 

JEPPESEN MANUALS 

FOR INTERNATIONAL FLIGHTS - PASSPORTS 
FLIGHT LOG 


e % 6 


° 


H Bi C2 = tJ O ca) е 


Flight Engineer 


The Flight Engineer will report to operations and obtain the required fuel and 
other pertinent information regarding the flight. He will then proceed to the 
aircraft as soon as possible to acquaint himself with the items of the technical 
log, including a review of the carried forward defects and aircraft release form, 
properly signed. At terminal and main base stations a more extensive preflight 
inspection is required than at any intermediate stop. А preflight should be com- 
pleted to allow the crew to be at their stations 15 minutes prior to departure time. 
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AN 
© 


. EXTERIOR CHECK 


A visual preflight exterior check will be made by the Flight Engineer prior 
to departure in accordance with the items listed on pages 3 through 12. 


During the check, particular attention will be given to security of all tank 
caps and access panels; damage to the skin; damage to and fit of doors, 
windows and hatches. 


lJ ENSURE GROUND POWER SWITCH. aea AX RARE ER EX DEC TET OFF 
CFE “CHO CK ғ То rcr КИК КТО 55 -ОПЕОКЕР 
52 ан РЕТТЕ CHECKED 
А. Т.Н. FRONT NOSE AREA 
dl. ЖТЗ COV we eos xe quein ыы жой = о = а ҰРЫ hemoved 
2. O.A.T. probe pitot head (alignment)(outboard pitot 
head to Captain's instruments-inboard to artificial 
feel, wing spoiler differential switch and flight 
ГООГО ыу әз ЗЫ аттай ҰМ АА vade old ТОП 
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Allowable Deviation t 3/4! 


To find Oleo Extensions:-Draw а straight | 


line thru Aircraft Weight and C.G. posi- 
tion, and pick off Oleo Extensions. 
Example shown is for an aircraft weigh- 


ling 140, 000 lbs. with its Center of Grav- 


ity at 21.5% M. A. C. 


— ee --8,0---- О Ces | Qam Qm aJ ~ 22 mna E штитне T ca ET — (€ 


C. G. POSITION 
% M.-A. C. 


MAIN GEAR 
f EXTENSION 


MATN AND NOSE GEAR EXTENSION NOMOGRAM 


Pigure 1 


NOSE GEAR Ж” 


EXTENSION 


NOSE GEAR 
EXTENSION 


$7.0 


‚ ©) 
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СА Wet AIS 
А св 5 W 
А exam 
X operating manual 
NORMAL OPERATING PROCEDURES 
3. Static vents, h holes..... "Pro uum қа COTE С1еаг 
he bi. nose inspection pane. оо ооо Su ырык gu ....Ореп % Inspect Area, 
De. Ча ІК Pound conneetlOlboseg s. 69 94 ооо ваен Qu CR Connected 
Ge. Artificial feel drain gina; uyu yy EUR E MES ..С1еаг 
T. Ісе detector sensing һо1ев....... ЕЕЕ ве гала Ова 
Bs. Radome latches (Hh) жешке еен аа еее а сое а Опей 
В В.Н. FRONT NOSE AREA 

ies Static vents, 4 Noles: xuc cui. боена азаны И С1еаг 
PO. PECOU СОС РР аа Removed 
3. 0.А.Т. probe pitot heads - (outboard to co-pilot's 

instruments, navigator's instruments and auto-pilot 

air data sensor. Inboard pitot head common TEE 

WECM bU. inboard рТ ТОЕ: Пева ec aqu кер ижа RUE ге Condition 
4, Pressurization sensing hele (top һо1е)............. ...Clear 
5. Smoke detector outlet (lower ћоје).................... Clear 


C. NOSE WELL AREA - FORWARD NOSE GEAR DOORS 


TO BE OPENED BY GROUND CREW 


Nose gear pins (holes for 2 gear pins, check 2 pins...Installed 

Artificial feel reservoir, quantity 1 gallon.......... Cap Safetied 

Artificial feel drain valve............. — АНЫЗ КОЕ f 

Artificial feel air charging valve (reservoir press 

Position ета НЕН АГ SE tee ..Wire Locked ON 

Artificial feel damper accumulator valve (press 

release valve).......... lads ad ese ME DERE aes ee Orme 

Artificial feel signal prPessubOs kV ERA — M Ü 20 psi + 102 

Artificial feel signal pressure....................... 37 to 43 psi 

Artificial feel pump pressure............. Ni Quies ...500 psi + 10% 

Artificial feel motor, pump and accessory.............Condition 

Pitot Прати JIANG Seca р TIT Capnuts ON 

Brake control and reducing valve................. ..... МО leaks 

Brake accumulator manual air charge.les.see9 eo ки Front 1750 psi 
Rear 1750 psi 

Brake accumulator manual air charging valves 2 

(Spring latched closed) - Shut 90? to line............ Closed 

Nose area press floor panels (2 panels)............... Locked 

Nose gear uplock and micro зујђећ..................... Condition 

Nose gear down lock......... OO EDS —  — — QÀ Closed 

Down lock bungee cans (2)........ d sque cM OQ i ays Check Position on 
edge of rig hole 

Nose о = = око ® олыс es ооо ES Connected 


Le. NOSE јако = пити та се RE RS d wA алымға ov EEEE E Centered 
За Nose беа ТЕН жа ss AGORA EA ко = ке тена «ек,» «сопаз лог aud 
extension 
3. Towing disconnect (check lock pin and plunger in 
ОБОИ aus ue or ee ws Sa M ORA ос аа овна recte 
15 May 81 Gection 2 
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i. -Cam tracks: and ое виа ама та se kee hs UP ... Condition 
Os ITO. caes Z eee E dee she rauca ел e ses лая —Ó n Condition 
6. Ground static wires ———————  ÓÉ— ua ТАЗЫ Installed 
E. | FORWARD LOWER FUSELAGE 
l. External power connected.... — Sha Ga as š E DOREM Phase sequence 
light out 
cue „Вар сек Arain and, Webs uswa ок СЫНЫ лы PR ин Clear 
Зе “OUCT Тои valve SOT CER 5555жыл» азо еее ——— Clear 
F. FORWARD LOWER BAGGAGE COMPARTMENT 
Жы Ва ООП eges бы шаны S RR "T "rrr pcc pp Connected 
2. Forward аи charm m — M sasse Cargo secured 
service lights out 
Door locked 
С. FRONT БРАК COMPARTMENT 
te „Мати pear-emereenocy air DDOSSUÉGO. 35 ч я желез 3000 psi (Nominal) 
2. Pneumatic раскош e — КК СКС К КККК УГ re КУТ Г Condition 
3. Variable frequency circuit breaker panel........... .4Dreskers in 
h. General area fuel fumes or leaks..... панаира ГТ Checked 
5. Torque tubes...... Е ее eg er eee . Condition 
б. Access door (area vent in door)...................... .Condition and 
security 
Te ООО рЫ ы» за 94 2 3 53 oOo m ‚ Condition 
Ol AIO UENO а Condition 
H. В.Н. INNER STUB WING 
+. dbeadinge edge атал за sesasi ESSE матаны шағаланың Clear 
2, Access трапе ба аә ЖТТ” КЕТГІ Secure 
3. Overwing tank caps в panels (No. 6). VM diate tee LM iu gt Secure 
1.  NACELLE #3 
1. Cowling (left side 5 latches right side 6 latches)....Secured 
2. Air intake and exhaust scoops........ "—— m Clear 
3. Propeller in BETA range-Turn prop | blades M 
leading edges, engine noise and binding.  A.D.L.5. 
propeller 
lM. DION NCSL DOD CELO ЕНЕ Clear 
9. Auxiliary gear box oil cooler air outlet. ids Clear 
6. Engine oil cooler inlet and outlet......... ——— M n: Clear 
Ге. 2014. cap And service Чоо из жазык uwa — 5 же secured 
Oe Mirho fama ше eave ss NS acd TD EEE OE „Егее 
Section 2 15 Мау 81 
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NORMAL OPERATING PROCEDURES 


7. В.Н. INTER NACELLE WING AREA 
1: ead ine edee area ара e Ne Un E abend Herr COAL 
Qe cDIpostlok-resdlhE ео си 
a. Tank cap & panel. (Pl... Decure 1f used)... AS required 
Ц. Jet pipe access panels nac. 3 & h..... а Secure 
К. NACELLE #1 
Repeat above items in "I" 
MEE CDS. К Оа е е з оо Secure 
Qu Panel and апът-1с пе exhaust Е арен. iis СОПаОТОТОЙ 
г. В.Н. WING 
lc Wine Leading- cage and атата о ао ое а из СОПОТ Топ 
2. Wing illumination light O.B. 74 пасе condition 
Je rip stick readings; u. CRE 0 зе о Ve ка NC COR uw Secure 
We. ‘Омега tank Caps & panels о. они и ниво ината рта .... Secure 
SE Mota varni no еее ео 
o. Wine tip and пау ар опар у е илаш аа 
Te Rone aileron and Cabre вес өз ки ОВО БОВ 
бш жорары сл воһагвиеомшекаш а га аттас талшы ¿Condition 
O andino ТЕПЕ а аа bae enone оо е ¿Condition 
TOs -Wing tank fuelovenbtSocsse ee e en VN corer tee he P RIA Clear 
11. Tail pipe and breather discharge CI MM, КОКО КОКОС С1еаг 
ше Collector tank а теснассе. DIDE оне. . Secure & clear 
13.  Firex discs - 2 yellow - 1 и "c Е 0 еуете CLOR 
14. Refueling panel 
a). Manifold selector switches но а Mo ОВЕ 
b). Presehëeek selector нее ОЕВ 
ӨЙ) Мане о о. Installed & secure 
dM леве вв pane ее и 
BE OUL OR WEINE а. . Condition 
ШОР ее i sonqos ле а O S EC UE . Flush 
17. Jettison valve drain (rubber hose drain through 
inspection panel)...... mI C ME PERO No leaks 
18. Wing tank fuel vents... EEG VES HUNE sn MI os 
19. R.H. main gear 
s) Бебтепсе тате ЕЛ ЛО Me MAIS Freedom of operation 
b) Actuator attachments al wine Spar. ueris ss шш желш Condition 
c) Emergency uplock actuator..... и ео ее. Петкасъза 
роса сна on ета еее Open 
e) Main pear! 860555222222 s. ulcer M c Od е: о! 
QU. ЖОРЫК GSU CN О 5 ОСЕ 
OTI. wires wheels and DPhakes Tes зала; е ЫСЫ E CET Condition 
Cee dbryshUccontrol nodos 5209 9581999 ore inves ика анален ооо uere ee Condition 
23. Antiseskid control) valve (no leaks ) eree iaee en e . Condition 
2h. Tail pipe and breather discharge 83... 9 rv „Clear 
pov Inner Wane ар ое Queste eie а и Кее «ecc. 4Allgnmnent € condition 
15 May 81 Section 2 
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M. R.H. REAR FUSELAGE 


l. Ground air condition access panel.............. "Aw Closed 

Pe Rear pagsape SYOBRIUL LU We RU E e IHE us каа ае а» s.e Cargo secured 
Service lights out 
Door locked 

ee Outflow Valves. Ботева ао аео о жоет ("Clear 

h. Fairing over swing tail hinge...................... .. «Condition 


N. TAIL AREA 


l. Stabilizer leading edge and elevator horn....... Уже Condition 
2. “Control surfaces апа tabs сона ЕТОЙ озера , e e Checked 
3. Static discharge wicks....... O aura EE er ava КЕКС Condition 
Ша: Maia Por, т lat азабы оао я ..... Condition 
5. Horizontal stabilizer heater exhaust (no fuel 
ко lesa LON causado dx қаны тақы IDE RO EU Sawa .Clear 

6. Tail heater firex discharge discs (1 yellow - 1 red)..Condition 
7. Tail inspection panels (6).......... LED: Secured 
8. Rear cargo inspection entrance доог................... Closed 

9. SWINE. tarl теак eee SOUPE EA Qd ГУ РУ Check condition 
10. From tail examine aircraft fuselage for general 


condition, including sign of scrape marks on lower 
end of fuselage. 


O. L.H. REAR FUSELAGE 


Le .Outllow valve and вокевњи је сове ка и RON еи КЕТЕ osea Clear 
2 Pressurizabtlon statie ети ааа. ... . СТеат 
За АР antennas. yv s. S samusa aa a ТҮГҮ тата UN Condition 
Ha #6 tank cavity VOD SRL v nce e RR AGRO eR Ба eens Clear 
5 Near spar Tuel таті аат сео о аа еа еа нае | Clear 


P. L.H. WING 


ds Repeat He ds K, and L whers applicable 
2 


for proper d ПР и а а t uu E Cap secured 
3. Main hydraulic tank air pressure......... а ..12 to ll psi 
hl. Main accumulator air charge....... PE 2000 psi 
је Theumatioc air- selector ауес о азанына x c9wrseslieservoLr € 
press. pos. 
ба Tank drain ауе. воа нвн онша lE EX Closed 
7. Unloading valve (load position plunger) red line...... Out 
8. Hydraulic test stand connections (2)..................Сарреа 
Өш Сур OIL совјет SHUCECT Sock bce аккан ЫМ а NS Condition 
10. C.5.D. oil cooler intakKe,,............... .............. Clear 
11. C.S.D. tank cap at #2 overwing fuel panel......... . e. e Secure 
12, ae Ox SEO пасе“ сл аз жака a pa и Closed 
13. From crew entrance door check tail heater inlet | 
DLAI COOP 62s. 65 ace wee ии жаза лат errr. eee жа TEE ... Open 
Section 2 15 May 81 
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NORMAL OPERATING PROCEDURES 


Л 
САМА О AIR 
рер = 


II. INTERIOR INSPECTION - FLIGHT ENGINEER 


A. CABIN 
lo эмпе tall ако ње S p iy овие LAUS лы балы ы ҮҮ Condition 
2. Fin scoop blanking plug control....................... "Ореп" 
(C.W.) light Out 
3; Swing tai): LOCKS udis дабы ыра Қа abuses peeled. (8) 
lock pins 
lo КЕТТЕН Ont rol: ПОЗЕ ъз ооо аа Free condition 
Su. FLOOR DARbOolo Gd вена вв e RS TS e ata тыға d Closed 
бс: ‘Swine LATIS Svi собе Ls кыже ита epe Ме кь ев s One 
Ge owibs tall Пудгаш с: Line, x 9€ cusses —— да олы а Stowed 
Qu. "OSDEO Aaa eta hupu ER ы whee амы Аз hu s ta smt Condition & secured 
9. Emergency exit doors...... TOME T PES ....Сіовей & locked 
JO, Forward cargo door and escape YODOve 694 9» x etes ewes Handles up 
pins & hooks locked 
ll. Door open test switch panel............ Vosa w Sa a qu Hae Checked - 
light out 
Та: Forward Бозе фф а ыы SES саман анаты ы ызы Condition 
B. EQUIPMENT CHECK 
b Барона MODS y ау АРЫМЫЗ wk ы 5% Tm Checked 
2. Crew ditching hatch........ — € она e e e Closed 
3. Spare fuses and bulbs..... EE аза ЫЫ Г ТТК N E Checked 
lo Fire а о, V PUE RN ытты burns Checked & stowed 
De Fire OXUlIUPUlSHIOerS:sC зорман ыы” ........Сһескей & stowed 
бу О. ........ Checked & stowed 
T. Life rafts and Locator beacon............... Lad Meo tee Checked & stowed 
8. Walk around bottle and тшазКкК........................ ...Checked & stowed 
9. All required logs and forms, flight manual, 
Gheck ілері 5%%85%%%656%64% ана (Rd ие CU NM Aboard 
104 AU. and D; C; electric ромео ааа ced du WR жөні As required 
ll. А. DisS: warning та ба ве ésa ТЕГИР ЕРОТ ....Light on (cancel 
F. pump) 
ДО».  вассегу Саа — C x dr ha lana ecu os or s On battery 
b3«. ТЕО ЕОС солоне: наои УО ое ТСТ ....Сһеск battery voltage 
14. Ground power voltage............... OPE E P E eee uM Checked 
lb. уто ЊУ БРЕВЕН ен е ена онан TTE As required 


C. OVERHEAD PANEL 


La 


Я Сул ++) N 


15 May 81 


Auxiliary hydraulic pump (freight door power switch)..Pressurize system 


then off 
Brake pressure gauges...... $i ^E пика —— Mem Pressure up 
Hand pump selector switch (de-energized)............ . L.G. position 
Main system Hydraulic апре сек с рака а жез жазаа . e Check 
Hydraulic system pressure switch (de-energized)..... • Load position 
Pneumatic pressure (check standby 1 & 2).......... .. . . Standby 1 


Propeller & cowl de-ice (ready & part fail lights)....Push to test 


Section 2 
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NORMAL OPERATING PROCEDURES 


8. Propeller & cowl de-ice switched (4).................. Normal 1 & 3 
DIS 2 & Ц 

2: “Шевтсер timer Select уе еее Fast & slow 
AO.  De=icer tiner тесе-аматаны аана ее ен NORIS ара ар њи e S Normal 
11. Пе-1сег timer unit select switch......... Е pu E Main & standby 
Lou dees (SWANN и врана asya њи —————— án eee атар Off 
13. Tee protection master чиен алат ТСС АТАЛ КККК bod 
1h. Ice detector green light............ ОРТОГО ГҮГЕЛ Press to test 
15. Scoops anti-icing ready and part fail lights.......... Press to test 
16. Scoops anti-icing switches ()........................ Normal 
17. Fin intake and splitter (ready " part fail lights). ..Press to test 
192. Fin intake ang splitter БОВ рае . Normal 
19. Wing overheat lights (test button)...... ашаны аты ы sual Press to test 
20; uriace temperatüre 1 лат сабоо а 439 999 wens cee кааз» • Check 
21.  Empennage over-heat lights......... ы er Q S въз dala d Press to test 
22. Wing surface anti-icing switches (h).. а Ба Normal 
23 Етреппаре anti-icing switches. TM не ee Normal 
2}. Fin scoop door W/L press to testo. белаи ee T аА Out 
25. Elevator horns anti-icing lights..... ИР Press to test 
26. Elevator horns anti-icing switches (2)...... pred Dea Normal 
Efe. Rudder JackbOX васее wa алымын б кер е ее Off 


D. CENTER PANEL 


Is. ШӘРІПТЕ CON ET Od “БӘЛЕ. азык раа ео кета жаны Сһеск 
г. Generator Белестогсані Обо Sig Ра ara ick пе Peli 
3. Frequency 100 ки s; Volts 119 НИ карат aq we Check 
h. Watt varmeter gauges © PERENNE NER А а ох . Check zero 
5. Generator circuit breaker switches Ce freq.)...Reset then normal 
„3 қ 1-2-4 
6. "Breaker open warning ТОНОВ ватага көсек ОЙ: Lec 
(c Alternate- Dus tie Vichte: (Oooo шиша ынан EN i 
Съ. Dus isolate Бей е cok а Ge x E он Lh a РЕ Isolate A then B 
then Normal 
Ош OPUS өтер & llght; ys wx xx CE E ud ut Cue OR Ge PSU. 
10. Cabin smoke detector.......... E ен АСЫН Мола CRUCE S Press to test 
ll. Cabin air valve switch............... TOT EET .....Guarded/Normal 
12. Етреппаве. fire arming switch................... ЕТТЕН Test and Normal 
13.  Extinguisher discharge ERN ымы қосына Шала далы A Guarded/Off 
1h. Variable frequency volt selector No. I position ee бы Volts zero 
15. Variable A.C. watt-varmeters (3)............. — Check zero 
16. Generator circuit breaker switches (var. freq.)....... Trip 1-3-4 
lT. Generator breaker open lights..... TER MU WIEN On 1-3-4 
18. Alternate bus tie lights (2)........... ————— On 
i9. JUS 18501856 Мы ESS и нв ве а ЫЫ AR UR E Isolate А then B 
& return to normal 
20. TRU switches..... —— аа EA -— nr Ón 
el. TRU warning lights....... US IR IS EUREN EU RU OSEE TORRE КА ОАТ 
22. TRU апр. gauges..... ЖКТО AU eee d TTE ........Check for equal 
reading 
Section 2 15 May 81 
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NORMAL OPERATING PROCEDURES 


‚р. CENTER PANEL (Cont'd) 


D.C. voltmeter......... а NUM A ER aM e ҰЗЫН ЫЗЫ ОО К ХОШ жето 
PMmereency Dus tie амо з шы ee VA EN ажа зле а O 


E. LOWER PANEL 


ols 
20. 


29. 


PILOTS! 


Cabin altitude & diff. pressure exceeded lights.......Out 

Cabin % А/С altimeter - field elevation 

differential Pres SU Ve wea Tuc 994949 79 иав TO 

Cabin rate Of Climb. wv AGUA. = == · =. v a lo 

Cabin manual pressure зејесђог..................... . . Tull decrease 
Static & suction switches (2).........................Guarded - Normal 
Cabin pressure rate control (approx. 300' per min.)...Align arrow 

pet barometric сопсоо ааа esens r алә raw Leld =. barometric 
Set cabin altitude.......... о E E E E .. Field elevation 
Supercharger airflow gauges............. әлә аа lO 

Air turbine overheat lights (2) (Push to test). боза ОЕ 

Supercharger spill switch (2).........................Normal 


Flight deck heat........ Sr HEADS Шаа ы E en or PTS Puer, 

Тетрекаике Se leC COL x4 3-299 43 9 оао As required 

Valve isolate switches (5)........ Dein gg сала ие воз со Orme | 

Саба temperature SeLOCTLODoe44. а As required 

Capin CA 94 uy ле ue ЗА dr dM EN RE E e doa АЛО 

Сабат Lemperatüre Gauge ikaw seu е езж» ye. абажа ОШеӨСКЕ 

CLOCK c" Du cedo qua Uu A area ам БА А es .Check & set 

Oxygen ордена (1500 psi ины ОГГЕ ¿zz graha дедо CHEER 

Oxygen pesuldtom. = batu рж Кж аклык ен АН Ша» Set 100% 

puel dump СВО а а ааа а кб ier sx .......Слагдей & safetied 
Off 

Fuel Дайы UY er ао: РР DUET о етен Check & record 

Fuel selector о (check sequence lights)...... ....Тапк to engine 

Fuel manifold valves......... EERTE EE и жаз» Closed 


диа тату boosU DUMDS яше ыза ба алымы өза ае aS on, Check 
low pressure warn. 
light out. 
Then off 

Main BOOS GUT Ses € a ai = e Ie = = | ..Оп - low pressure 
warn. lights out 

Inuercom DO€o2e a ыы о RACER маза < ВЕСИ ВСЕ 


Hand pump manual веіесбог............. аве ра eevee ee Mall system 
wirelocked 
Hand pump nandle........ ыра wa ЛОКК PAP УС Stowed 


COCKPIT PREFLIGHT CHECK 


A. OVERHEAD PANEL 


1: 
2% 


> 


2. 


15 Мау 81 


Instrument а оп ооо s AS теди red 

Gyro slavile control о ей езе ы eC лала Slave Mae" 
position 

ORD ара а ес ува xs i433 КЕТ Ы ik ee a ТК ..Ав required 
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Ld. 


12 
13; 
ЕД: 
15. 
TO: 
Лита 
О; 
19. 


СО» 
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Егей веботавт та 0 жю dE awa HER NN к” Warning light 
checked 

РОТЕ ss ee ыла Ro кА S Qa Ne NU RC Oo ТУГ ee On & lights 
checked 

Anti-skid system....... ы ыы ыы и с о о ка On light out 

Pre-stall vwarning....... Пн ки E rnm Test 

Master мати ааа БОЛА МЫ К Г КККК ЛГ ОК ТСТ Engineer's 
Prefia ent 

Engine fire & tail pipe overheat....... PETE ee OE Engineer's 
Preflight 

Navigation, wing flood, anti-collision lights......... Checked as 
required 

Indicator & warning ео асе. e А .....As required - 
Day Bright 
Night Dim 

сама е СО Вабо LIS RS qe с а RC с сло RES As required 

Доре ало ЕО. ааа ын азе каса “КУ rr Off 

LONI ее scleetor Вр Off 

оса. selector ви Бо e die AE IC AH IE eas КТІ OFT 

Engine selector...... jud e a CE EU RUP ER T загива арии Хо. 1 Engine 

Propeller CON FO aee Аы та ықы араса Off 

COCK DI Се. тесокпет;ыаа ыз 449) TOO n Checked 

PQitobt.hesbters.e ——— АЗЫ CR „= ка ес J sZ она 

Windshield hpest3g 9994 9/9 IER ен басы ———ÉÓ On low, indicato: 

checked 


Turn on windshield heat & check all indicators for operation. 


Note 1: When actuating the windshield heat system during extremely 
hot temperature conditions, it is possible for the flag 
indicators to remain at an OFF indication if the panes are 
above the cycling temperature of 38°C (100°F), regardless 
of the position of the HIGH HEAT, LOW HEAT, GROUND TEST 
Switch. 

Note 2: When the temperature on the ground is 0°C or below, during 
the After Starting and Taxi Check select Windshield Heat to 
LOW for 30 seconds, then to OFF for 30 seconds. Repeat 
this cycle twice, then leave switch in LOW position for 
flight. This method prevents too sudden heating effect to 
glass panels which have been cold saturated and prevents 
arcing and possible shattering. 

Radio and navigation system 


Әз: По de ADP S. xx ee ae ee КЕ ee PP Checked & set 
D. EE bb с а жао о RC жал e AUR RUE RE RR ЖГУТ OTT 
Ga. Noe JL WII Sade ea eee aes T———Ó——— Ó À On & set 
dad. No. 2 VOR transfer switch......... bo d erus Sra NODIS 
Gc Noe b $9 УОВ ижа ERGO CRANE ФЕ КЕСПЕсКес-е Бес 
f. “RADAR MASTER SWITCH wo о re же иа а И E ее Off 
ge Irono rondo е ако алк ж кака е аана олн .. Standby 
h. Co-pilot/navigator transfer switch............ ра . Co-pilot 
і% Marker DEACON REISE ое ез ТК ЕГЕТ High 
15 May 81 
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NORMAL OPERATING PROCEDURES 


22. Check and set radios as required: 


a. Check operation of loop. 

b. Compare ADF bearings. 

с. Check УОН on test station or compare bearings. 

d. Check УНЕ and obtain current airport weather for departure from 
ATC Tower. Obtain & time check. 

e. Check & set HF frequency when required. 

f. Set Omega System. 


OMEGA SYSTEM PREDEPARTURE CHECK 


NOTE: To enter data on dual Omega system installations, see Dual 
Omega Installations in this section. 


Power on (clears memory) 


1) Pull out & turn Off/AMR switch from Off to A or M. 


Perform lamp test 


1) Turn to TEST. 

2) Press CLR, 19, ENT. Lamps light, left display and program number 
appears in right display. 

Press T. Lamps light, right display. 

Press T. Statur/warning indicators and FR-TO lamps light. Program 
number appears in right display. 


TU 
س ص‎ 


Enter date and time 


) Turn to D/GMT. 

) Key in month (01 - 12), day (01-31). 
) Press ENT. | 

) Key in GMT (hours, minutes, seconds) 
) Press ENT. 


лс) fO F 


Enter position 


1) Turn to POS. 

2) Key in N or 8, then latitude coordinates, and E or W, then 
longitude coordinates. 

3) Press ENT. 


Enter waypoints (wpts) 


1) Turn to WPT (WPT #1 will appear in left display) 

2) Key in N or 8, then latitude coordinates and E or W, then 
longitude coordinates for wpt #1. 

3) Press ENT. 

h) Complete entry of remaining wpts. 
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f. Set Omega System (Cont'd 


Verify waypoints 


Go out of and back to WPT. 
Verify wpt #1. 

Press — and verify wpt #2. 
Verify remaining wpts. 


TWN FH 
— — سک‎ — 


Verify flight plan 


AMR switch to R. 

Turn to DIS /CRS. 

Observe "01" оп FR-TO display. ТР not press ТЕК, СНС, 01, ENT. 
Verify DIS/CRS for flight leg 01. 

Press — and verify flight leg 12. 

Verify remainder of flight plan. 


OVNI FU PO FB 
س س س س‎ — М 


AUTOPILOT INTERCONNECT CHECK 
Autopilot check can only be performed if TAS is zero. 


1) AMR switch to A. 

2) Turn to TEST. 

3) Key in CIR, 70, ENT. 

h) Omega will command 15? right roll. 

5) HSI will indicate 4 scale right crosstrack deviation. 

6) External annunciator lamps and signals, as installed, will be ON. 


TO/FROM = TO, STEERING VALID). 


7) Press T. 

8) Omega will command 15° left roll. 

9) HSI will indicate 4 scale left crosstrack deviation. 
10) External annunciator lamps OFF. (HSI INVALID, TO/FROM = ЕКО M, 


STEERING VALID - ON) 


Dual Omega Installations 


1) Apply power and perform lamp test on each system independently 
with AMR switch set to А or M. 

2) To enter date, time, position, and waypoints set the AMR switch to 
A or M on sending system, and set AME AMR switch to R on the 
receiving system. 

3) Verify waypoints in each system independently with AMR switches 
set to А or M. 

hl) Verify flight plan in each system independently with AMR switch 
set to R. 

5) Perform autopilot check on the system interconnected to the anto- 
pilot. ТГ either system can be switched to the autopilot, perform 
autopilot check independently. 

6) If date, time or present position was entered incorrectly, correct 
that entry on each system independently. To correct the error in 
the receiving system, set AMR switch to А or M. 
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Omega System (Cont'd) 


NOTES: 


Ta 


2 


After you entered position, HOLD lamp went out and then on. 
The ONS automatically turned on Ramp Protect. Ramp Protect 
instructs the computer not to use Omega/VLF signals to 
determine present position; the ONS still receives and 
processes Omega/VLF signals but does not use them to update 
position. While in the terminal area, this feature prevents 
electrical interference from causing erroneous reporting of 
present position. The ONS will automatically turn Ramp 
Protect off 12 seconds after lift-off.  Tracor recommends 
you turn Ramp Protect off during taxi. To turn Ramp Protect 
Off, press HLD; the HOLD lamp will go out. 

. If WARN lamp lights, follow procedures in EMERGENCY OPERATION. 


Normal VHF/NAV setting 
a, VIP лире TOTES ыты ASSES ра Company frequency 
b. VHF 2 
Неа azam aswa ыз VNR EON ди Spa ee е ГҮ К Г Ground control 
frequency 
Head Рос и кл sa — еп PU .Control tower 
frequency 
с ADI ТЕГ Шы ҒЫНЫ АТЫ Ы Ыр атыла ДЕН Primary radio BCN 
d ное о ОГ Term Outer marker or 
equivalent 
e МОНЕ deu eco ара ovd TI rmm E Main VOR frequency 
(first check point) 
Ie VOR ве на ри Eu "rmm Мк EEE По or VOR 
(Final approach fix) 
іс. Мағкеу»рвасоты aA ol etwas eR s EUR eve ae ELEC 
NOTE: These are recommended Normal Settings and may vary at Captain's 


diseretion. 


= 
В. CAPTAIN'S PANEL 


1. Oxygen mask & regulator..... ness s u SANUS a u quq а bes Connected/emergency 


+ (C) DO 


toggle switch test, 
then normal diluter 
switch - 100% 


Windshield wiper....... rS Off 
Nose 8сеетілеш 546 Ұ% 6 9 9 vu. Quee DE ЫЫ» га AEN do dcn . e e Normal 
Com/Nav. control box....... au E E S nn ee saa аа ы Checked/intercom % 


hot mike knob "out", 
rotary switch on #2 
VHF, Volume Control 
9 o'clock 


5. Wing вроі1егв................... E 74......... «Move yoke to the left, 


15 May 81 


note light will come 
off & on. ‘Repeat 
operation to the right. 
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NORMAL OPERATING PROCEDURES 


g. CAPTAIN'S PANEL (Cont'd) 


6. Air/ground lever switch............. РИЕТИ Ground 
Tu. Пао ла ы зал аба да а = Set range % tilt/OFF 
Di Mu eransi er оао Checked & normal 
Js Mompass: system Selector vu sese 9 54% 656% Sw wee жығы Normal 
lO. IDS comparator Jeb ssc ates eas "——r— Án .. Checked 
11. Airspeed indicator/Mach warning....................... Set SL pointer to 
SL Vmo for nearest 
ZFW in the Vmo/Mmo 
limitations table on 
this manual or air- 
Speed placard. 
12, Mach indicator..... ERG dO v UR RI dq wed — m Checked 
ise . Turn and bank 1nd Gator аа аа о ӨЛЕ d T Checked - no flags 
14. Approach horizon 


a. Check for Warning Flags (GS, LOC, Gyro, steering) 
b. Set Heading Mode, move the Heading Selector on Course Indicator 
to the left and right so that the Heading Marker passes through 


the lubber line on the Course Indicator, and note that the Steering 


Pointer on the Approach Horizon follows the Heading Marker. 
c. Switch ILS-Heading Mode Selector to ILS and note that the Glide 


Slope Pointer "jumps! for sensitivity and that the Steering Pointer 


does not follow the Heading Marker on the Course Indicator while 


moving the Heading Selector. 
d. Set the Pitch Trim Control to Neutral. 


415. Course ЗОО SSeS Toe је CR ac tu qued оаа e 


16. Radio magnetic indicator......... ГЕ РЕ Е at 
TY МАЧО ПОР О а пп и леп SE“ ын сынала ады ағаш А 
19; "Vertical speed indicator за таза — МАНИ 
LOE. А рате ве 4.66999 9 9 Y ооо Tr 
2S0. Marker Deacon Ето Пра оаа ж КӘ ROS CR AD TR 


C. CENTER PANEL 


ds УНЕ МАУ 1 & Ж е е е е е е е е ө © ө ө € 99 9. ө г е • е іі @ е е е O е 9 9 9 099 9 е 09 © ө ө 
2 Altitude reminder..... а ES РЕЧЕ 
3 Dimmer ооо ica E At мало за a ue ТТТ ae е 
h. Omegas...... най decl ЛГ ое 
5 VA- COs POS S кежи Ми не — P ГГ s 
6. IDLE throttle valve іпдісафогв............... таа "P 
T. Free air temperature gauge.............. шылы» Те 
Os ТОС ае рие инора РЕЧИ —— ео 
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Set Course Indicator 
to desired Radial Set 
Heading Marker, check 
for Compass Warning 
Flags. 

Checked & set 


Checked 
Set 
Checked 


Checked & set 
(See UHF/NAV 
Normal Setting) 
Set 

As required 
Checked & set 
On (select 
frequency) 

Low (4) 

Checked 
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ја, DME паса оке о ера а E 
TOs „реј Tlow TNs CaO р 9 9 € мыса ғалы ы 
li. Standby flow indicator ЗСО еее. 
I2. -Landing & taxi 1 ЕО ое таи тт 
13; Prop- syhoh ANGLCAU OP? се ажи ик S S ЗЕ УЕ 
14. Engine Firex switches guards............. Ше 
158%; -orque Пааво ста еее о ае ооо 
16. ІР RPM indicators........ О не 
LT TOT "And 1 Ca tors жаза е» ака н a ЕЛ ГГ M 
LO. HP УДРИ Чиа ба оо ао оо kosi өзе ае ты ба 
195 011 press I0010800P78..4 9» 99 аә ыза а С Т 
20... “Cabin altitude warning ТЕП о Бн ааа 
dle -“WRG > о ои CE ONE wa жик жи куак жалы Qasaqa 
£O. „Анго Pilot ппајева Бок а ааа 5334943994 ғана ааа» 
O3. Capin altitude 2ndl068UOD. ое dat Gee базына ы ақ 
Du. Peta левкас ааа ааа ыы сақалы ына 
25g. OLE COOLEY Тарб а» 995 ао пао еее еее ен 
26. Oil temperature indicators................... КР 
ci. -Landing Беа ета v аа» ENS ios Я 
28. Landing gear emergency extension switch...... 
29. Elevator trim........ SUE A oi cas ta Stay яд ылы касы datus ола 
30.  Alleron & rudder: trim... m ЖІТІ vs 
SLs Auto pilot -disconnect теўата ооа ev C 
32. Air and ground lever...... €—À n x idis š 
53. igen Control Surfaces IOVOYU.4 24 аар 
3H.. "EpietioH ОСС санааты бын антын олы алы ГГ 
35. Condition levers........ OSS r e аа 
3s- Artificial ревија и iota iesu e Su 
31. Flap position lever... ino ee пере Е 
SO. AULO ТОС ооо кз psa una Eia Eie 

D. FIRST OFFICER'S PANEL 

Po. ADS сопрагасокгсматнатиізыы 9x95» Ese aaa “а 

2. Standby буго........ и а а E EE EERTE 

3. A/S mach warning іпдісафог.................... я 

lh. Turi and bank їйатбабОт ое 

2. Approach HOP120n¿ еа осел iis AE RW aos cs оная . 

6. Course indicator.............. ——' О СГ 

T. Radio magnetic indicator....... corre а OT 

Du. ubt me Gers ае ха и а ГЕ ТЕГ 

Fa. Marker bescon 1180 84544 24 ран ыы ба асыға 
TO. “CHOC Был е Se wee ea аи 
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* 


заза Checked 

... |. e Checked 

. Normal 
....Ргевв to test 
lights/set as 
required 
Checked 
oafetied 
визе Checked 

. Checked 

. Checked 
ithaca Спескеяа 
......Сһескей 
..Сһескей 

. e o e Checked 

. Checked 

Press to test/ON 
.Auto or "Open" 
..... Checked /Ambient 


ө = e © ө 


& horn checked 


....... сдакдеа safetied 


.Checked & set 


«а: e Ground 
Locked 

As required 
Fuel OFF 


• © © © ео ө 


Power levers locked 


Ground idle 
As required 


.......Up (Obtain ground 


crew clearance 
prior to any flap 
selection. ) 
Disengaged 


.. e Checked 
Normal 

...oet & checked 
......Сһескей 

ае спееква 
...... Checked 
(cles oe Checked 
TEE orci 
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NORMAL OPERATING PROCEDURES 


E. SIDE PANEL - RIGHT 


1. Mach A/S warning & ZEW іпдісадоғ...................... Set & checked 

2. Annunciator panel...... —— ip kunkaqa st Checked 

д: Табау-всоре; bmx ey EN eg олы ыға іа атан Checked & set 

h. Охувеш regülatör Sond s И И а DSA ее ....Connected/emergency 
toggle switch test, 
then normal diluter 
switch - 100% 

5e VHF SB UPOL BOX шама V RR We и ои Checked & set 

D. Windshield wiper selector сър Белеги кекке ERES Orr 

qe Patou ара ње Бетевтот dod uw заты амы SUE, bacis s Normal 

8. Check for proper Jeppesen Manuals, Normal and 


Emergency Checklist, Charts and Flight Forms. 


F. SIDE PANEL - LEFT 


ls. Nose steering ома СО оре £995 9 3.9 eh oo See es TS Normal 

2. Windshield wiper selector switch,.,............ er койко PS OFF 

Зе: ТОХУБЕН ha ys yy e Rx АЗ КЕК SSS Re ees а е Ореп 

Ше Annuhelgbor праше е 03223 | но Tm Checked 

De Охуреп regulator ecis swt wa Os PUN gia S xw Yn Checked 

быр. МН СОПЛО DOS каек ый ығын тым е ЫДЫ cnn d ies Checked & set 
Тә Radar SOODGOqus s v Er IRA RR IUS оын c pP oet 

o. Air round Swi ака маты ыз PN CU ERA US ТНК тн Ground 

Je. ма поза О ЕО ...Сһескей 
JO. Control surfaces position indicator........... ess ees Спескей 


CHECK LIST USE 


When the aircraft is stationary the First Officer will read the check list. The 
Flight Engineer will read check lists while the aircraft is moving. 


Check list and procedures will be initiated only after the appropriate command 
has been given. 


Check List - The items are the challenge-response type and are to be read aloud 


by the crewmember indicated above. The check and response will be accomplished 
by the crewmember at the right of each list. 


After completing all items of а check the crewmember reading will announce 
"(appropriate) check complete". Example: "Before Start Check Complete". 
The following normal check list will be used for all normal flight condition. 


Before Start Check: 


This check list is read by the First Officer. 
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CHECK LIST USE (Cont'd) 


Before Taxi Check: 


This check list must be complete prior to brake release. 


Taxi Check: 


This check will be called for only after clear of the ramp, and is accomplished 


during taxi. 
Before Takeoff Check; 


This check should be called for 
must be completed prior to take 


Climb Check: 


These procedures are called for 
climb power set, and well clear 


Descent Check: 


This check should be called for 


Іп Range 


and accomplished at Captain's discretion and 


OF Es 


and. accomplished after 
of the airport traffic 


and accomplished while 


This check will be called for and accomplished as soon 


maneuvering for the approach. 


Before Landing Check: 


the aircraft is cleaned up, 
area. 


descending. 


as possible prior to 


This check will be called for and accomplished during the approach for landing. 


After Landing Check: 


This check will be called for and accomplished after the aircraft is clear of 


tne runway. 
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CL-44 OPERATING CHECK LIST 


CODE - C = Captain FO = First Officer 
FE = Flight Engineer КЕР = Non Flying Pilot 
GM = Ground Man * ш Flight Engineer Only 


BEFORE STARTING 


FLIGHT DOCUMENTS AND PASSPORTS........... "n .S...CHECKED С 
VOICE RECORDER іе: 42.6% "TIE МИ НИ ANS ON в СНК) ҒО 
GROUND SOW ER о So eua more ra АШЫ ЫЫ па она TUN ENS AC & DC CHKD FE 
ЕСО ЛЕКЕТ ТО ТАРЫ e ESL CE ...SET FE 
OXYGEN % SMOKE МАЅК.............. —À ie te tees ын ON 100% & CHKD C/FO/FE 
SPOILER eresie bers e ERST ете "——————— Ó—— ON & CHKD С 
ANTE ue е dpud ab виши РОУТЕРЕ ON C 
SENT BELT МО. SMOKING sc аа as Ca aa "————— en ON C 
IDLE THROTTLES..... РЕ ране ен а ET Tm .LOW C 
OLL COOLER ¿Z SSX ҚЕРЕК ыу Аа алал йыз ары .. .AUTO OR OPEN C 
(ABOVE 15? OAT) 
GEAR ТЕГЕН S aic A SPREAD ————— T DOWN & CHKD C 
PARKING BRAKFS............ — —— С КЕЛТІ T— dew ЫЫ ШЫ ans ON C 
POWER LEVERS........... bus ide PE Oe ae be EM ра LOCKED GRD IDLE C 
CONDITION LEVERS........... "—— edges Ade ..FUEL OFF C 
ARTIFICIAL FEEL........... Rh ааа Gi Basta q ТҮ. -—— IN LIGHT OUT C 
VNO OFW, AURAL OVEBOPEED, 49% ыы paqa винта зына w SET. м TESTED: “C780 
CLOCKS: TEMP- ДЕТТИ ПЕ SS 2:47: OEE ...SET & СНК) C/FP/TE 
SPATIO SELECTOR 5: елиш» vr — И sh пасе haces NORMAL ҒО 
ANTI COLLISION & NAV. LIGHTS. өртен TER cese. 38 
GROUND MAN READY.......... ааа EE E шашының 2222 ВЕАРУ ТО START С 
PNEUMATICS es а али на boas ae МИ CON PR NP NO. 1 PUMP ON W/L OUT FE 
HYD RN Os о cse rere eee a u е Qoid du ЛГУ LOADED, PRESS. CHKD FE 
FURL- ПОАР ма оь RB eee AU SUR PE ане ire ens EDU MU PUE LBS FE 
FUEL SELECTORS (1, 2,3,4 TANK/ENG. о. i NU E NE bxc: d 
MAN I OL В NA са ыма ным и ecd калы САН оо е ALL SEVEN CLOSED FE 
BOOSTER PUMPS (1,2,3,h ON W/L OUT 5,6 7 OFF)..........CHECKED & SET FE 
ЭЙРЕВОНАНСЕРС азса ee BR e ERA b V Wee di ERE DOE ОРТ FE 
STANDBY ТІЛЕКТЕН: аве Mb Sob Ба ам лшы AS REQUIRED FE 
(PAL: N laine ааа» ——— РА ..CHKD ON BOARD C/FE 
SHAT: HARNESS мекке о > и | ан Бал а 
CHECK LIST COMPLETE...... au о ее COM ee. TWO 
BEFORE TAXI 
NOS IPIE TN. ее d RO Ue oa an guy qukuq dde .NORMAL (OFF PUSH BACK) C 
IDLE АИ ПРЕ альт E RE E XE TES "PER .FOUR HIGH C 
ENGINE INSTRUMENTS........ "m ҚК D EE .....ХОВМА, C 
ҚАПАН: Au eem та — E MEE ONT ELS ....ОМ STANDBY С 
TRANSPONDER................ "rmn Е ео ON STANDBY C 
FLIGHT RECORDER.......... — t И mutuo лдары ..ON LIGHT OUT C 
START SELECTOR. ee. RUN Sau aqa AD a dde uc n s ns ео AT] 4€ 
WINDSHIELD & PITOT HEATERS.......... залалы ралы У ТОИ ON. В 
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CL-hh OPERATING CHECK LIST 


STANDBY. ТИУЕНТЕНҢ уғата ы ат» РРР осе NORMAL ЕЕ 
ANÑUNCIATOR PANE Guod ane кенен оон TTA CHKD LEFT & RIGHT С/РО 
DOORS AND WINDOWS scene оороо CLOSED LEFT/CLOSED RIGHT С/РО 
LIGHTS OUT/HATCH CLOSED FE 
PACKING PUMP “CHECK uis NS Gut ia ары ex dec ce eode ....BOOSTER PUMPS OFF FE 
о ЫЫ к Ыр ers Н REMOVED С 
TAKIT SIGNAL. & CLEARANCES ее ооо CO Ine ba a ea ite wees ALL CLEAR C 
(ИЕ rey атаман ааа аласа ыы аланы og Л ОУ ТОТ AS REQUIRED FO 
CHECK LIST COMPLETE 
ТАХІ 
BRAKES I-A вам кетет s pasaq ecu дамы ЛОС ЛК К СТО ТҮ CHKD C 
TURN INDICATORS & СОМР. ——————— "€ CHKD LEFT & RIGHT C/FO 
INO ЕОМ О ВАРТО сн оен геи S eR d eR EE SET LEFT & RIGHT  C/FO 
AUTO: O Yauyos irae waco q ea Т E SSSS.DISENGAGED & OFF С 
Ju Mo BS Z rm РРО ——— SET С 
РОД Шалка РР и = с те о ОР CHECKED 6 SET 159 FO 
ЖӘН ШОПЕТСАТ AND ДОТ СТО во о вае ось COMPLETE ЕЕ 
SIM ISWI GIZ к жи еж ажалын —— ——— a саланы тантана ОКК ЕЕ 
ЖЕШЕТ РАМЕ а кийа PERS дын ene т BOOST PUMPS ОМ/ЗЕТ FE 
CONDITION. DEVEBSS А ооо орао ое ое о TRIM SET FE 
ПАКО ТОНОО ch we PIPAS qa eda a aren свн OUTBOARD~INBOARD FE 


CHECK LIST COMPLETE 


BEFORE TAKE-OFF 


CON ROLO eee арынды тақыры pue Eu Nep bur dq UNLOCKED, LIGHT OUT C/FO 
GUST TOCK ВУ PASS SWITCH. ооо use d REL a AIR C 
ПРАКСА ОВА НО РВ ВО ао Со оо оо оь еее ова Ууз ыза» VFR ҒО 
ВЕТЕ ИС amu НКО О ҮЛ УУГ ЛЕ ГОК Sumaq AS REQUIRED С 
В TNI ENG PRUMEN Pets ареалы аа edere e o doe тан залында NORMAL FE 
CONT OL UNDICNTORG 224-2 оо Soc eed tee АА 5 FREE C 
ANNUNCIATO DAN. 02 Sane е еа HR ыы» CLEAR LEFT & RIGHT FE 
TRANSPONDER AND RADAR vau ve a UI Ee кааз ON/CODE AS REQUIRED FO 
Бү O cM "x" 2 | „ = _ SET C 
COMER e cc du ү ETE СНК) LEFT & RIGHT  C/FO 
ЕС о 
PINE PITON MERERETUR CHKD MIN TORQUE 35 PSI FE 
CUE ROTC Со DIOCESES ое қ .SPILL FE 
CLIMB 
CEO NE TNI ки TEENS TTE UP AND CHKD C 
ВОД РО адалы ард РЕТ ТКИ А УИ AS REQUIRED (ABOVE HOO ЕТ) КЕР 
DORR: GROUND: ЕВ о е дыны алы ое талы DIS ds АТВ МЕР 
LANDING DIC PPS, о рани арена Н .UP & OFF (BELOW 165 KTS) МЕР 
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#VARTABLE ИО ad pH RSS ее . ON 
DRAUDI O Ska заманалар р о UNLOAD 
SENSU Сазы даа о налы AUTO 
FENCINE INSTRUMENZSS но ad ARN WE RA e bs es Mad NORMAL 
*SUPERCHARGER......... мр о пук қан ыра о ои as NORMAL, 
PRE OO URL ZATION Ке erent ти E E pee acu be wie te hae tera eee eee SET 
FICE READY LIOM ооо ашыла КТ ГТ КЛР a КГ О Г ON 
SEAT BEET CENO “SMOKING suya 2730-999 а дое аве OFF/AS REQUIRED 
ANTI IS AS PPP осеке OFF 
RPM DIES STEP oed "ETT: AS REQUIRED 
OTL COOL о оо в оо еее AS REQUIRED 
CHECK LIST COMPLETE 

CRUISE 

CRUISE POWER ийла bd OS irs вето кы анамда а pU „ЗЕТ 
Др ИМ НИВА 4 3 vm REN Es "E DISSE MN OL NA AS REQUIRED 
PLAP ouod ese SIRE Rx РЕНЕ eod ыы NO UP 
CHECK LIST COMPLETE 

DESCENT 

NOSE OTR ERIN TTC ооо NORMAL 
PARKI NO- PRAE С PPP" жалакы атын қын SL ae ee See OFF 
ATINE ER ен пи ни ти пл БН ШАҚ = о ето ЗЕТ 
ЕДИ IDEO APA с Мт а ое LOW 
SEAT BEDT J NO СМОКИ еен а еве аон as КОРЫ СЕ „АВ REQUIRED 
AND БОК DE тырмамен T E ea zas az apu ME E EL E LES ON 
Sep P "rr Vor,Vo FOR LBS 
БЕН СЕПТЕ ылас кайкан каакы LA NORMAL/AS REQUIRED 
SRAT HARNESS.......... Қатар МЕРТ ы . SECURED 
OIL COOLERS........... — ТЕКТЕ КУ ТО ООС ГҮ AS REQUIRED 
CHECK LIST COMPLETE 

IN RANGE 

TUE SELECTORS LS А И 5% ыы шаа ево сао 
BOOSTER PUMPS 1,2,3,4 ON....... ETE ee матема ae CHECKED & SET 
НО be ЖАПТОЗ 25-55 Алы equ SON ed pare eee ees SET FOR LDG 
CREW BRIE ING Queue X sos q Ss РТРК Ра REVIEWED 
IDE p M и а и у EE O E E AE E E КАЯ 159 
ALTIMETER ӨЗЕН ЕНЕЛЕР ТКТ Те” .SET & CROSS CHKD 
HYDBAULTOS DOARDED. o елек vasi Ku wed ae ERE E CH MC S... e PRESSURE CHKD 
CHECK LIST COMPLETE 
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CL-44 OPERATING CHECK LIST 

BEFORE LANDING 

AUTO PIO 45-22% awe d ы таныса DISENGAGED & OFF/AS REQUIRED 
Ge sacs ee side dais "OH DOWN & CHKD 
БЕЛЕС ыжы "PE SET/AS REQUIRED 
LANDINGCLIGENS. 42. 29 кале а шыда тынатынын Виа tasa AS REQUIRED 
AUNUNG DA ОЕ РАО а ель CLEAR LEFT & RIGHT 
*ВВАКЕ PRESSURE...... залын сата нала ы аланы тымыз та CHECKED 
*CONDITION LEVERS..................... PS SET WHEN BELOW 2000 FT 
SUD DIU MA ecu c na id LI КЕЕН OEE e teu EU ee „OFF 
XGUPERCHARGER...................... еер о SPILL 
CHECK LIST COMPLETE 

AFTER LANDING 

WIA Ра оба не кезйн И E EA EA E UP 
GUST LOCK. PE rS ОНЫ о еа dne Ua qu S ib ade GROUND 
CONTROLS....... ——— сабында ООРУРУН MOON LOCKED 
TRANSPONDER..... DE —— т au OFF 
opp MEREDITH ИК eae mare ieee say saa ia ORT 
PEO ВА оосо ето оа ; e ER o OFF 
MID Fr MN SECUS URN T T DEOR DL OFF 
FLIGHT RECORDER.................. PM MORTE PORE ....OFF 
АЮ ТЕЕОТАТ FEES КЕТТИ КТ . . OFF 
I A iO pA ЕСИ re OEI ЛИЕ CHECKED 
IPM T Жыш ЕРГЕ EE E E РИ E E А ОРЕ 
BACKING PUMP CHECK aca a se ieee rentre ETE . . . BOOSTER PUMPS OFF 
FIRE WARNING TEST............... — vorm CHECKED 
CHECK LIST COMPLETE 

PARKING 

PARKING BRAKES ex diac asec etek ЕОНИ AS REQUIRED 
HARDING TIGHTS. csc ea ioc esos "EU RETRACTED & OFF 
БЕЙІНІ S TENTER TR see T suds re РИИ OFF 
PM Sacer EE cers И А an eae КУЯР OFF 
ШАЛ АЛЫП ТН аа» арлар ыы ард au eta DE E EL LA AS REQUIRED 
COLLISION DICI оо ne iac E xh RS TI РЕНИ OFF/AS REQUIRED 
En pu uh O Socios upaya sai LIE cu ТЕ M Md dt M P CA I OFF 
TSR MENG СТЕ зоо не т OFF 
ТАТ SSO ае езе Susu О ИУ! OFF 
VOIOB RECORDER wi а йр аа ар E оа еЕ OFF 
PUM CS Cu НИ тет u i И a WP u nsn y uu OFF 
BOOSTER PUMPS............... — ———— POE OFF 
FUEL SELECTORS.............. O Snap paqo PEN OFF 
BAUPURY: РОМ КИШИ ҮЛ КК Г aX НЫШ аа Дед аа AS REQUIRED 
CE ПИР Зуара ПРИ N T EA СРЕО O T AS REQUIRED 
PED (IPOD ШЫЛ ЛЕТ ТЕРГЕН edel ЕКИ ПРИ PULL 
о ВИР РРА И НИ EES ON 
СНЕСК LIST COMPLETE 
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NORMAL OPERATING PROCEDURES EXPANDED CHECK LIST 


Before starting engines 


Before starting engines, the pilot must ensure that the following procedures 
have been carried out. 


1. Portable fire extinguisher standing by. 

2. A ground crew man standing in a position to assist during the starting 
operation. 

3. The prestart engine check list has been completed. 


Starting procedure 


CL-44 aircraft use а low pressure (НО lbs. maximum) air start unit. 


NOTE: On aircraft fitted with the "Soft start modification" there is a green 
"ready" light adjacent to the engine selector switch. This light must 
be ON before starting any engine. 


Starting engines (Standard procedure) 


The starting order for the engines is 1, 2 , 3 and h. 


The Flight Engineer will be responsible for the initial portion of the starting 
procedure - moving the condition levers to the "START" position and noting TGT 
and oil pressure. 


NOTE: Keep hand on condition lever until TGT stabilizes - fuel off if TGT 
tends to exceed start limit. 

The Captain will be responsible for moving the condition levers to RUN position, 

noting TGT and oil pressure. 


Ihe Captain will advise ground crew when ready to start and upon receipt of 
clearance, proceed as follows: 


Responsibility Item Action 
FE Ready on No. 1 
GM No. 1 engine clear 
FE Engine start selector switch No. 1 engine 
FE Engine start switch Start 
GM Air on 


CAUTION 


The air supply for starting the engine must be controlled at 10 psig until 
START is selected. Тһе pressure may then be uniformly increased to a minimum 
of 33 psig over a period of not less than four seconds. (Note: This function 
performed automatically when soft start modification is fitted.) 
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NORMAL OPERATING PROCEDURES 
Responsibility Item Action 
FPE When engine speed reaches 17% Condition lever to 
Hees Pe P; M. START position 


NOTE: Above 1.5.А. obtain maximum H.P.R.P.M. posssible within starter 
limitations. It is recommended, however, that at least 18% H.P.R.P.M. 
be obtained. 


ГЕ T.G.T. indication Observe rise іп 1.6.7. 
If по increase іп 20 
seconds, carry cut failure 
to start procedure. 


FE Oil pressure Check for indication of 
lO psi minimum. 
FE Engine start switch Check OFF at 35% Н.Р.К.Р.М. 
Approx. 
CAUTION 


Occasionally an engine may experience a "hung start" condition. This condition 
can be recognized by a failure of the H.P.R.P.M. to increase after starter cut- 
out and a slowly increasing T.G.T. Should this condition occur, the engine 
should be shut down and a second starting attempt made. Should the engine fail 
to achieve a successful start on the second attempt, a modified form of the 
"cold start" procedure should be employed. 


NOTE: The start switch is held automatically in the START position up to 31 to 
35% H.P.R.P.M. If, on reaching 35% H.P.R.P.M. the switch has not moved 
to the OFF position, it must be moved manually to that position within 
10 seconds. On subsequent starts the start switch must be manually put 
Off at. 31 to 335 H.P.K.P.M. 


FO As START switch trips Off Soft start light "On! 


NOTE: Ъ.Р.В.Р.М. should stabilize at 16% to 24% Т.С.Т. will peak and then 
stabilize at а lower temperature. 


Capt. Condition lever Weak when engine speed 
stabilizes 


CAUTION 


After placing the condition lever to Trim Weak or Run, a rapid rise in T.G.T. 
can be expected. Control of T.G.T. сап be accomplished by lifting the condition 
lever until T.G.T. decreases. Іп no ease must the T.G.T. be allowed to exceed 

a mementary {25° C. If control of T.G.T. is impossible, move the condition 
lever to FUEL OFF. 


Capt. Idle throttle valve indicator Check high 
Capt. Condition lever Set trim 
Capt. Oil pressure Normal 
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Failure to start 


(No increase in T.G.T. or no increase in H.P.R.P.M. above motoring speed of 
16% to 23% within 20 seconds) 


Condition lever Fuel off 

Engine start switch Off 
If there has been any delay in moving the condition lever to fuel off, carry 
out a ground cranking cycle. This must be done in any case after two unsuc- 


cessful starts. Check for proper fuel drainage after failure to start has 
been experienced. 


Ground cranking 


Condition lever Fuel off 


Engine start switch Crank (hold to crank for 
LO seconds) 


CAUTION 


Do not initiate a second start or a ground crank cycle until the engine has 
come to rest as indicated by the H.P.R.P.M. indicator. Starter engagement 
with the engine rotating will damage the starter. 


Cold start 


(At low ambient temperatures it may be necessary to increase the starting 
fuel flow to obtain a successful start. Proceed as follows.) 


Condition lever Fuel off 

idle throttle C/B Out 

Condition lever otart position 

Idle throttle С/В In (for 3 to 5 seconds, 
then out.) 

Condition lever Fuel off 


Carry out normal start. 


(When the above procedure is used. to correct for & "hung start" condition 
the timing for C/B (3 to 5 seconds) should be decreased.) 


When condition lever is placed to the run position after a successful start, 
the idle throttle C/B should be pushed in to complete the start cycle. 
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Flap Check 


The following flap system check will be accomplished on each main base departure. 


1. Prior to taxi and after obtaining ground crew clearance, select flaps to 45°. 
Time for the flaps to reach the 45° position should take approximately 25-27 
seeonds. 


NOTE: With one flap inoperative, the flap operation speed will be doubled. 


2. While taxiing,select flaps to 15? with the flap selector switch. When the 
flaps reach approximately 25?, place the flap emergency switch to the 
emergency position and note that the flap travel stops. Inch the flaps 
down to 30? and up to 25? with the flap alternate extension switch. 

Heturn emergency flap switch to normal position allowing the flaps to 
continue to the 15? position. 


3. The Flight Engineer should check the momentary load on the number 1 & à 
constant-frequency loadmeters while the flaps are run up & down with the 
alternate switch to check the operation of the flap motors. CHECK LOAD 
NORMAL. 


NORMAL FLIGHT HANDLING PROCEDURES 


To achieve complete co-ordination on the flight deck, check lists and standard 
cockpit commands and terminology will be used. To prevent any possible con- 
fusion,first name the item to be checked, second the desired value, e.g. "Flaps 
15"; "Gear up". Іп order to avoid any possibility of error or misunderstanding, 
all commands given on the flight deck must be repeated back in the acknowledge- 
ment and again confirmed when the action required has been completed, e.g. 
CAPTAIN . . . "Flaps 15°". FIRST OFFICER C. . . "Flaps 15°. Flaps 159, SET AND 
INDICATED". Checks will always be carried out using the appropriate check list 
taken from the aircraft library. 


The captain should call for the appropriate check list when required, and he 
should not assume that it will be read automatically. The first officer is 
responsible for ensuring that a given command is cerrectly acknowledged. Тһе 
reading of a check list shouid never be continued past an omitted item. 


request confirmation that the engineer officers section is complete before 
reporting "Check completed" to the captain. 


For an originating flight all items on the external and internal cheek lists 
will be checked, but for a transit, only those items marked by an asterisk 
need be covered, unless there is reason to doubt the serviceability of such 
items. A 


The normal operating check lists use abbreviations to indicate the crew member 
who is required to carry out the appropriate actions: 
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C = Captain F/O = First Officer 
F/E = Flight Engineer NFP - Non Flying Pilot 
G/M 2 Ground Man # = Flight Engineer Only 


The pilot reading the check list must ensure that he does not merely read out 
the items, he must ensure that they are done. Ш is emphasized that no emer- 
сепсу or check list procedure may be commenced unless the captain or his 

nominee initiates it. This particularly applies to the emergency check list. 


The boxed items on the emergency check list must be committed to memory and 
pilots should be familiar with the actions appropriate to both pilots' seats, 
including the situation where the engineer officer is absent from the flight 
deck. All other sections of the emergency drills should be carried out by 
reference to the check lists and not from memory. 


STANDARD PR®CEDURE FOR THE PROPER USE AND SETTING OF ALTIMETERS 


Pore Starboard 
l. Before starting check: 
Set and сговв-сһесКкей QNH QNH 
Check for serviceability 
2. After take-off check: 
set and cross-checked QNH | QNH 
3. Passing transition altitude: climbing: 
Set and РЕ неее 29.92" 29.92" 
и QNH when terrain clearance 


check required. 


h. During descent when cleared down to 
an altitude: 


Set and cross-checked QNH QNH 


5. During initial approach: 


реф and eross-checked QNH QNH 
6. During final approach: QNH QNH 
T. During overshoot procedure: QNH QNH 


During enroute flying in areas where QNH is used to obtain vertical 
separation, the QNH should be selected on both instruments. 
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PRE-FLIGHT, STARTING AND TAXIING 


Pre-Flight 


The eommander must satisfy himself that all sections of the certificate file are 
in order for the intended flight. Tt is his responsibility to ensure that the 
load is secure and in accordance with the loadsheet. However, he may delegate 
this responsibility to а member of his crew or to the station staff responsible 
for loading. 


Before commencing to taxi, the Commander must ensure that the operating pilots 
are wearing their harness and that both lap strap and shoulder harness are 
fitted correctly. As pilots have difficulty in reaching some controls with the 
harness locked, it is not necessary to have the side lever in the locked posi- 
tion. іп the unlocked position any sudden fast movement should cause the 
shoulder harness to lock, this can be released by putting the side control lever 
to the locked and then back to the unlocked position. 


lf parked in a confined space, arrange for ground personnel to be positioned as 
necessary to guide the aircraft clear of all obstructions. The pre-flight 
check will be carried out in the approved manner as set out in the external and 
internal check lists. 


Starting 


Worthwhile savings in fuel consumption сап be made by eliminating waiting time 
at the end of the runway while other traffic is running up or standing by for 
clearance. At those airports where it is possible to request "start up" 
clearance, this must be done and ATC will then begin to progress clearance. 


Before starting the engines it is desirable to check the position of the air- 
craft in relation to adjacent buildings, aircraft and equipment. The before- 
starting check should be completed as far as possible by the first officer 
prior to the captain's arrival on the flight deck. This will help minimize 

any delay if the captain is detained for any reason. The Captain should ensure 
that any special instructions, such as briefing for take-off, are given to the 
crew before start-up. 


During all ground running with aircraft stationary, power levers should be in 
GROUND RUN position to avoid overheating of engines, auxiliary gear box oil 
and electrical components. Engine oil temperatures should be monitored during 


MAX BETA position until oil temperatures drop. 
Taxiing 


Obtain hand or flashlight signal from ground before releasing brakes, indica- 
ting all clear below. Apply power smoothly and evenly to start the aircraft 
rolling, and when desired speed is attained, bring the power levers back to а 
position to maintain the required taxiing speed. | 
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If power levers are in GROUND IDLE during taxiing, the propeller blade tips 
are in slight reverse pitch angle but the balance of the blade is in forward 
thrust. This results in the tips picking abrasive material off the taxiways 
while the rest of the propeller sucks such material into the engine.  Abrasive 
material ingestion accompanied by subsequent blade erosion in the compressor 
and turbine sections of the engine can be kept to а minimum by taxiing with 
the power levers in GROUND RUN. Ти this position the entire propeller blades 
assumes a positive thrust angle. Therefore, whenever practicable, taxiing 
should be accomplished in GROUND RUN, using brakes to control taxi speed. 

It may be necessary to alternate between GROUND RUN and GROUND IDLE in order 
to prevent taxi speed building up, with consequent excessive use of brakes. 


Once the aircraft is moving, manipulating of the power levers in the beta 
range will normally cover all thrust requirements for taxiing. The power 
levers must not be moved away from the GROUND IDLE position until the LP 
speed has reached at least 52.3% R.P.M. 


Ensure that brake pressure is checked and system on load before moving and 
during prolonger taxiing. Check brakes smoothly as early as possible. At 
night, the continuous use of taxiing lights is advocated. Both pilots' seats 
must be occupied at all times during taxiing to check wing tip and propeller 
clearances. Ап adequate lookout must be maintained by both pilots, and comple- 
tion of the taxiing must be subordinated to this requirement. 


Continuous use of the brakes will gradually generate excessive heat which can- 
not be dissipated while taxiing, resulting in brake plate distortion and 
eventual failure. At all times avoid "riding" the brakes. 


Nose wheel steering is used to maintain directional control. Avoid tight turns 
and harsh use of the nose steering control, both in starting and stopping a 
turn. When а tight turn is necessary, speed must be reduced to 3-5 МРН. 


Do not attempt to overcome the 50? steering limit by use of engines and/or 
brakes, as damage to the landing gear may result. Should difficulty be 
experienced with nose wheel steering, selection of nose wheel steering switch 
to OFF permits castoring of the nose wheel within its limits and turns can be 
made by use of differential braking. 


A runway width of at least 150 ft. is required for а 1809 turn, this with the 
outboard propeller overhanging the area adjacent to the runway edge. А runway 
width of 200 ft. is necessary for complete undercarriage and propeller clear- 
ance on the paved surface. 


For 1909 turns on an average 150 ft. width runway, position aircraft at extreme 
edge of runway taxiing on a straight path for at least 10 yards before commencing 
the turn. In the event of not being able to complete the turn on the runway, 

the aircraft should be stopped with a view to "backing up". In this case, 
centralize the nose wheel before stopping. 


DO NOT USE THE WHEEL BRAKES TO STOP WHILE TAXIING REARWARD, as wheel braking 
might tip the aircraft onto its tail. The pilot must bear in mind that greater 
thrust is available in reverse than in forward BETA range and therefore rearward 
movement of the aircraft must be initiated SLOWLY. 
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NORMAL FLIGHT HANDLING PROCEDURES 


Reverse taxiing must be used with caution. If it becomes necessary however, 
the captain must first satisfy himself that there are no obstructions behind 
the aircraft.  Taxiing backwards should be carried out very slowly by selecting 
power levers into reverse on all four engines as required. Forward thrust must 
be used to stop rearward movement of the aircraft, as use of brakes might cause 
the tail to hit the ground. 


Brakes should not be used during turns, but in the event of them having to be 
used to further reduce speed, they must be used symmetrically. On no account 
will differential brake be used during turns with the nose wheel switch to 
NORMAL. It should be borne in mind that when taxiing over icy or snowy sections, 
it may be necessary to use a certain amount of brake and/or power if nose wheel 
becomes ineffective due to skidding. 


Propeller clearances are limiting on this aircraft (outers 20 1/2", inners 14 3/h"); 
therefore, extreme caution must be exercised at all times when taxiing, expe- 
cially when close to runway lights and other obstacles at the edge of taxiways. 
These obstacles could be a hazard if above 12". This figure allows for such 

items as camber, oleo depression, etc. There is also a danger of loose stones, 
gravel, etc., being drawn up when outboard propellers are over rough ground. 


The distance between the outboard propeller spinners is 63 ft. №", and the 
propeller radii are 16 ft. makine a total overall width of TO ft. h", from the 
edge of propeller clip to edge of propeller clip. However, note that although 
the clearance from the ground vertically under the outboard propeller spinner 

is 202", som № ft. further out the ground clearance is 32" and а total of 6 ft.; 
further out, the ground clearance is 50". These figures should be borne in mind 
when negotiating snow banks, etc. 


When negotiating corners, special care must be taken to avoid wheels cutting the 
corner, and to obviate the danger of the outboard propeller hitting obstacles. 


On а wet greasy runway, if a turn is made too sharply, it is possible to make the 
nose wheel skid. This will be apparent by a rough rumbling noise, and the 
immediate action must be to reduce the amount of steering angle and to slow down. 
The tendency of the nosewheel to skid will be accentuated by an aft C. of G. and 
by а erosswind. On slippery surfaces, differential power and brakes may give 
more effective control than nosewheel steering. 


When entering & marshalling area ensure that power levers are slightly forward 
of the GROUND IDLE position to avoid blowing dust, stones, snow, etc., over 
ground personnel. 


The aircraft must always be parked with the nosewheel straight. 


CREW BRIEFING SPEEDS 


Pilot will brief the crew on procedures and duties during the take-off including 
speeds, possible rejected take-off. 


a. When the Captain is flying the aircraft from the left hand seat, THE FIRST 
OFFICER WILL BE INSTRUCTED TO: 
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1. Hold the control column forward until V 
as airspeed increases. 


1? decreasing forward pressure 


2, Call out 80 knots, ЦАР У > У » Vier’ 


3. Follow up on power levers. 


h. In case of reject, ensure that the Air/Ground lever in Ground and hold 
the control column forward. 


5. Captain will bring power levers to ground range, the Flight Engineer will 
call out Beta Lights, then the power levers will be retarded symmetri- 


cally towards full reverse to provide maximum deceleration assistance to 
the brakes. 


b. When the First Officer is flying the aircraft from the right hand seat, the 
briefing will cover the following points: 


l. The First Officer will advance the power levers to full power and hold 
the control column forward. 


2. The Captain will maintain directional Control initially by nosewheel 
steering, and standby on the steering wheel until у. · 


3. The Captain will call out 80 knots, V., У 


T "By Ы 


2° FR' 

h. In the case of a failure before V., at the Captain's command reject, 
the First Officer will retard the power levers to Flight Idle, and then 
check the Air/Ground Lever in Ground position, and hold the control 
column fully forward. Тһе Captain will select reverse power and bring 
the aircraft to-a stop. 


y 


с. Whichever pilot if flying the aircraft, the briefing for the Flight Engineer 
remains the same. THE FLIGHT ENGINEER WILL BE INSTRUCTED ТО: 


1. Call out power up at BO knots. 
2. Monitor the engine instruments. 
3. Call out any failure. 
h. Monitor Beta lights. 


NOTE: Тһе Captain will order any emergency action required and the Flight 
Engineer will carry it out on his command. 


d. If any unusual circumstances exist which would require deviation from normal 
procedures: i.e. Altitude restrictions, obstacles, complex instrument 
departure, weather, etc., the First Officer and Flight кі should Фе 
briefed accordingly. 
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e. The purpose of the Pre-Take-Off Briefing is to impress upon ALL crew members 
concerned, what is expected of them during a normal take-off. А+ the Cap- 
tain's discretion, based on his PERSONAL knowledge of the experience level 
of the crew members concerned, he may abbreviate the briefing to include 
only. Standard: belefing. the Vy 158 dec] ceases De VE 218: ep b d E TES 
departure is climb to 2000 feet, right or left turn on course, etc. 


9 


MINIMUM TAKE-OFF TORQUE = INBOARD & OUTBOARD 
Compute minimum torque from take-off power chart. (Ref. Figure 2) 


FUEL TRIM PROCEDURES 


Take-Off at 99.8% L.P.R.P.M. (Ref. Figure 3) 


This chart is to be used to set the Condition Levers (Trim Levers) prior to 
take-off according to the airfield pressure altitude and static (tower) 
temperature, e.g., 2,000' and 20°C, require a trim position of 42 and the 
overriding T.G.T. limit is 670°C. This chart must be used to obtain the air- 
craft performance given in the Airplane Flight Manual. 


Maximum Continuous at 94.9% L.P.R.P.M. (Ref. Figure 4) 


This chart is to be used for all operation at this power. The chart should be 
entered with the prevailing pressure and the indicated air temperature as given 
by the OAT bulb. This chart must be used to obtain the aircraft performance 
given in the Airplane Flight Manual. 


Normal All-Engine Climb by 88.3% L.P.R.P.M. (Ref. Figure 5) 


The charts on Figure 5 give the fuel flow (per engine) for various altitudes, 
climb airspeeds and indicated outside air temperatures. Ап overriding T.G.T. 
limitation is shown in the column next to the altitude. The T.G.T. limitation 
for climb is now identical to the T.G.T. limitation for cruise at the same 
altitude. 


Climb will be executed at one of the specified climb speeds, depending on 
take-off gross weight. 


Charts are provided for operation "without hot air anti-icing" and "hot air 
anti-icing". 


ТАКЕ-ОЕЕ 


Оп completion of the before take-off check, apply power smoothly until power 
levers are fully advanced and call "Full power set". Тһе pilot should have 
his left hand lightly on the nose wheel steering wheel and his right hand on 
the power levers so as to maintain control of the aircraft up to V4 speed. 
Nosewheel steering is to be used for directional control until the rudder 
becomes effective. 
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TYNE MK 515 - TAKE-OFF АТ 99.87 (15250) L.P. it.P.M. AND 1243%К. 
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X operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


During the take-off roll, the First Officer should maintain a light forward 
pressure on the control column until the pilot takes over control. This is 
to assure maximum nosewheel steering capability during the initial roli, and 
to prevent any excessive yaw in the event of an engine failure prior to 
rotation. 


At V4 knots, the Captain will take his hand off the nosewheel steering ane 
place it on the control column. The Flight Engineer will call "power up." 
When the First Officer calls Vi, the Captain will say "I have control". At 
this point, he will put his hand on the control column and transfer the power 
lever control to the First Officer. 


The First Officer will call "Rotate when Ур is reached", at which point the 
Captain will rotate the aircraft to the climb attitude in a smooth continuous 
rotation. When airborne, and a positive rate of climb is established, the 
Captain will raise the gear.  Crosscheck climb attitude by reference to ASI, 
rate of climb and approach horizons. 


NOTE: Do not apply the brakes to stop wheel rotation before gear retraction. 


Power may then be reduced to climb power. The best gradient of climb with 
flaps 15? for the obstacle clearance case is obtained by climbing at Vo. 
Continue the climb, increasing speed to the minimum flap retraction speed Ур, 
and at, or above, №00 ft., order the First Officer to retract the flaps. 

Allow the aircraft to accelerate while still climbing to the enroute climb 
speed and order the climb checklist to be completed. 


NOTE: If, after take-off, the landing gear lever cannot be placed to the UP 
position, release the ground safety solenoid by operating the 
emergency button. 


When the pilot opens the power levers fully, the Flight Engineer will ensure 
that minimum torque is achieved in 5 seconds, and will report "Power Up" at 
80 knots. He will adjust condition levers as necessary, ensuring that engine 
limitations are not exceeded, and monitor the torque indicators and T.G.T. 
gauges during the take-off run, reporting immediately any abnormalities. 


The First Officer will hold the control column forward of neutral until he 
reports "Ут", when the control column is taken over by the Captain. Тһе 

First Officer will then take over the power levers, maintaining full power. 

He will report V4, Vg, Vo, "Gear up" and the minimum flap retraction speed, 
and raise the flaps as ordered by the Captain. When the Captain orders "Climb 
power", the first officer will set up the required power. The Flight Engineer 
will monitor 811 engine readings and will action any malfunctioning of the 
electrical, fuel, de-icing and pressurization panels. | 


NOTES: 1. Speeds obtained from check lists are all IAS. 


2. Stalling speeds are for zero thrust. Use of maximum continuous 
power will, therefore, reduce stall speeds by several knots. 
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X operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


3. The position of the landing gear does not significantly affect the 
stalling speeds. 


4, Minimum flap retraction speed is 1.25 x stall speed. 


5. Best climb speed is the enroute climb, and is 1.5 x stall speed 
for 4 engines, and 1.35 x stall speed for 3 and 2 engines. 


NOISE ABATEMENT 


The recommended procedure to obtain best climb where there is a noise problem 
is as follows: After lift off, climb ahead accelerating to 160 kts. with flaps 
at 159. Maintain 160 kts, until 1500 ft., then increase to normal speed. Make 
power reductions in accordance with normal technique. 


ENGINE FAILURE ON TAKE-OFF 
Definitions 


VMCG is the minimum speed at which the take-off can be continued using only 
the aerodynamic controls to maintain direction on the ground when an out- 
board engine suddenly becomes inoperative with the remaining three engines 
at take-off power.  VMCG on the CLhh is approximately 95 kts. 


V is the maximum speed at which the pilot can recognize an engine failure 
during the take-off run and stop within the scheduled runway length. 


V is the speed at which the pilot starts to rotate the aircraft to obtain 
the Vo speed at 35 feet above the runway surface. Vg must not be less 
than Vy or 1.05 VMCA. 

VMCA is the minimum flight speed at which the aircraft is controllable with 
a maximum allowable bank angle of 5°, when an outboard engine suddenly 
becomes inoperative with the remaining three operating engines at take- 
off power. On the CLhh, this is approximately 10 kts. 

V is the take-off safety speed required to permit attainment of the 

required take-off climb gradient, and shall not be less than: 


1. 1.15 x zero thrust stall with wing flaps in the take-off position, and 


2. 1.10 x the VMCA. 


If an engine fails prior to reaching V4, the take-off must be aborted. The 
pilot should retard the power levers and apply maximum braking simultaneously. 
Maximum use should be made of reverse thrust, the aircraft being controlled 
directionally by rudder, with nosewheel steering, or with differential braking 
if necessary. The First Officer, on seeing the closure of the power levers, or 
on receiving an order indicating the abandoning of the take-off, will push the 
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X operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


control column fully forward amd check air ground lever "ground" and the 

Flight Engineer report when all engines are in ground range by calling "BETA 
lights on". As soon ав possible after aborting take-off, carry out appropriate 
emergency drill on failed engine, and complete the after landing check. 


Engine Failure After У] 


If an engine fails after У] has been attained, take-off should be continued. 
The pilot will keep the control column firmly forward maintaining the aircraft 
straight by use of rudder and aileron to maintain the lateral level. It is 
required during certification testing that the aircraft be controlled on the 
ground solely by aerodynamic means after У] with an outboard engine failed. 
Помеуег, as some lateral deviation is allowed, some nosewheel steering may 
also be required to maintain a straight path, particularly in strong crosswind 
conditions. 


When the First Officer calls "Rotate" the pilot will rotate the aircraft 
decisively to climb attitude, retract the gear when a climb is established, 
and climb at Vo as necessary to obtain obstacle clearance. Some aileron may 
be required to aid directional control when airborne. 


Order the Flight Engineer to carry out the engine failure drill as required 

at a safe altitude. Increase speed to minimum flap retraction speed, and 
order First Officer to retract the flaps to zero, at a minimum of 400 ft. 
Continue climbing at this speed, until at a safe altitude, then increase speed 
to the 3 engine en route climb speed, and reduce 3 engine to climb power. 

The pilot should ensure that the after take-off and emergency check lists are 
completed. . 


NOTES: 1. Тһе power lever of а failed engine must not be retarded until the 
condition lever has first been moved to FEATHER. Retarding the 
power lever at this stage will cause the propeller blades to move 
into a finer pitch. 


2. With one engine out, when obstacle clearance is limiting to 
extract the maximum performance as published in the Flight Manual, 
the pilot should maintain Vo to 1500 ft. Тһе second segment climb 
which finishes at 1500 ft. is always attainable within the 5 minute 
engine time limit for use of full power. 


TAKE-OFF IN CROSSWINDS 


During а take-off with a strong crosswind component, especially on а wet 
runway, the aircraft should be kept straight by use of coarse rudder aileron 
as required to maintain the lateral level, and nosewheel steering until posi- 
tive rudder control is attained. 


It is important that the nosewheel should be kept firmly on the ground by 
holding the control column forward of central until rotate, as the nosewheel 
steering will. lose some of its effectiveness, particularly оп а wet runway, 
or with an aft C. of G. 
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X operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


The use of nosewheel steering should be kept to a minimum at higher speeds, as 
scuffling of the nosewheel tires may occur. At rotate, a firm break with the 
runway should be made. 


The maximum crosswind component for take-off is 25 kts. Local conditions, e.g. 
state of runways, etc., would dictate the maximum crosswind which can be 


accepted for any particular take-off. 


CLIMB 


When take-off maneuvers have been accomplished and the climb check completed, 
the en route climb is commenced to selected cruise altitude.  Altimeters 
should be crosschecked every 5,000 ft. on climb. 


Two- and Three-Engine Climbs 


Climbing speeds for two- or three-engine operation are tabulated in the Manual. 
CRUISE 


On reaching the selected cruising altitude, which will be found in the Cruise 
Control Tables in the Manual, the aircraft should be leveled off, power being 
maintained at climb settings. Check the spoiler lights are out above 200 kts. 
IAS. If not, select spoiler switch OFF. 


When the speed has built up to the desired cruising speed, set up the required 
cruise regime. The maximum altitude for CL44 operations is limited to 30,000 ft. 


To obtain the maximum aircraft performance it is important that the aircraft 
is correctly trimmed. When in cruising conditions, check rudder and aileron 
trims set to zero. Check on rudder position indicators that the rudder is 
central. Keeping the aircraft straight and level with the elevator and 
aileron controls, check any tendency to yaw with the rudder control and trim 
out control load (i.e. center the ball). With the hall centered, check any 
tendency to roll with the ailerons and trim out load (i.e. center the needle). 


Engine Failure During Cruise 


In the event of loss of one or two engines, follow the procedure laid down in 
the cruise control section of the Manual, altitude being dictated by circum- 
stances and ATC requirements. . 


FUEL 
Fuel censumption cheeks should be made at intervals by reference to actual 


times achieved and flight plan times, actual consumption rates and planned 
consumption rates. 
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X operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


FLIGHT IN ADVERSE WEATHER CONDITIONS 
Turbulence (Ref. Figure 6) 


Areas of suspected turbulence should be avoided. If this is not possible, it 
is better to prepare the aircraft to encounter turbulence before it occurs, 
rather than when it occurs. Іп cumulo-nimbus cloud downdrafts are usually not 
so strong as updrafts and their velocities diminish towards the lowest levels 
of the storm. These downdrafts, however, can extend below the base of the 
cloud and continue very close to the ground, although it is unlikely that an 
aircraft flying 2,000 ft. above level terrain would be carried into the ground. 


There is a relationship between rain fall and downdrafts, and if heavy rain is 
met below cumulo-nimbus а loss of height may be expected. 


In thunderstorms rapid pressure variations can occur, and the instruments which 
depend upon atmospheric pressure, particularly the aitimeter and rate of ciimb 

indicator, may give faulty readings due to this effect. The misreadings of the 
altimeter however are too small to be of operational significance. 


Safety Speed ` 


The rough air graph should be consulted for exact speeds. Attempts to fight 
changes оГ height and the making of turns increase the strain on the control 
surfaces and may result in the aircraft adopting а dangerous attitude. If 
control is lost, even temporarily, the subsequent recovery may cause а serious 
structural failure. For this reason, it is safer to avoid any coarse movement 
of the controls, to let the aircraft ride the storm, and to maintain the same 
heading. 


If possible when committed to flight in turbulence, decrease the power and 
settle down to flight 5t penetration speed while still in smooth air. Іп any 
event, do not raise the nose to reduce airspeed once turbulence is encountered 
as this will serve only to increase the effect of gusts. Having obtained 
penetration speed, maintain attitude. Do not change the airspeed. Use the 
power levers only if the airspeed is tending towards the upper or lower limits. 


Do not correct for altitude gained or lost in up or down currents unless 
absolutely necessary for terrain clearance. 


Approaching an area of unavoidable turbulence: 

1. Reduce power to obtain the correct penetration speed. 
2. Check all oceupants strapped in. 

3. At night turn up the cockpit lights. 


Should a situation arise where the aircraft enters a storm cell, then: 


1. Опе pilot must devote all his attention to flying the aircraft; he should 
concentrate on maintaining & level altitude using as little elevator 
control as possible. 
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2. Remember: 
a. Fly attitude 
b. Do not chase airspeed 


с. Do not correct for altitude gained or lost unless vital for terrain 
clearance. 


3. a. Maintain the original heading. It is certainly the quickest and often 
the safest way out. 


b. Buffet Onset Boundary (Ref. Figure 6) 


The design flight load acceleration limits may not be obtained under 
all flight conditions without encountering objectionable buffet. The 
onset of buffet varies with airspeed, altitude, aircraft weight and 
normal acceleration, аз illustrated in Figure h.. 


The example shows that а Mach Number of 0.41 at 20,000 feet (185 knots 
IAS) and at & weight of 180,000 pounds, buffet will be encountered if 
the bank angle exceeds 55.5? (normal acceleration - Шолан 


c. Rough Air Speed (Ref. Figure Т) 


In order to minimize the effect of turbulence on the airframe when 
rough air is encountered, the aircraft should be flown at the appropriate 
Speed corresponding to the weight as given in Figure 5. 


The example shows that for & weight of 185,000 pounds, the recommended 
rough air speed is 209 knots ТАБ. 


Take-Off and Landing 


If there is any risk of the aircraft flying into the influence of an active 
thunderstorm during initial climb it is advisable to delay take-off. 
oimilarly, if other operational considerations are not critical, it is 
advisable to delay approach and landing. Іп this connection it should be 
remembered that the severe wind shifts, often associated with cumulo-nimbus 
clouds, may result in instantaneous changes of airspeed which may being the 
aircraft, momentarily, dangerously close to the stalling speed. 


Lightning may occur in or beneath cloud, or between two clouds, No physical 
danger exists to the occupants of a correctly bonded metal aircraft, but 

there is a danger that the disconcerting effects, particularly of dazzle, 

may lead to loss of control unless the pilots are fully prepared. At night 
the cockpit lights should be fully on and one of the pilots should concentrate 
on looking away from the windshield for protection against the blinding flash. 
Lightning strikes may also cause large and variable deviation to appear in 
the compasses. 
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NORMAL FLIGHT HANDLING PROCEDURES 


Hail 


Hail damage can be severe. Hail forms in the chimney of а cumulo-nimbus above 
the freezing level. After hail has formed it overflows tbe cloud and falls 

down the sides in the surrounding clear air where there are no vertical currents 
to support it. Тһе worst hail is usually encountered around the main cloud and 
underneath the over-hanging shelf rather than in the core of the storm. In the 


below 10,000 ft. were predominantly within 2 miles or less of the storm. 
Between 10,000 ft. and 20,000 ft. hail encounters ranged up to 6 miles from the 
storm. Any time а storm is changing shape fairly rapidly, сһалсев of hail 
shafts are excellent, and scvere turbulence is almost assured. When using 
radar to fly through storm areas probable hail can sometimes be identified by 
the following echo patterns: 


1. Pointing fingers 
2.  Hooked fingers 
3. Scalloped edges 


If possible, fly at least five miles from storms below freezing level, and at 
least 10 miles from storms above the freezing level exhibiting the above 
characteristics. 


Avoid by at least 10 miles any storm which is changing shape rapidly, end fly 
well clear of any rapidly developing storm echoes. 


If hail is encountered, the engine should be handled with care for the remainder 
of the flight in case damage has occurred to the inlet guide vanes. Heavy rain 
or hail may reduce IAS reading by partially blocking the pitot tubes. 


DESCENT APPROACH AND LANDING | 
Descent 


Before commencing descent, the descent check should be completed and both 
operating pilots should fit their shoulder harness and lap strap. If the 
operating pilots cannot reach the controls with shoulder harness fitted, the 
side retaining lock may be left in the "unlocked" position. 


Тһе rate of cabin descent should normally be limited to 300 ft./min. and 
should not exceed 500 ft./min. 


At all times. during the descent both pilots should be fully aware of the 
aircraft's altitude. Careful cross checks of altimeter readings must be made 
at 5,000 ft. intervals during the descent, and crosschecked against safety 
altitudes. Remember that ATC clearances do NOT guarantee safe terrain clearance. 
When cleared below the transition level reset altimeters to QNH, and when 
cleared to land crosscheck QNH on the altimeters. 
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Reduee power to flight idle, increase speed in descent to VMO. Take care not 
to exceed this figure. 


The design flight load acceleration limits may not be obtained under all flight 
conditions without encountering objectionable buffet. Тһе onset of buffet 
varies with airspeed, altitude weight and normal acceleration. Refer to buffet 
onset boundary chart, Figure 6. As an example: 


M = ny 

Alf = 20,000 
Speed = 185 IAS 
Weight = 180,000 lbs. 


In а sustained turn with an applied G of .ТТ (1.77 total), buffet will be 
encountered, max. 2.2 G (or & 55? bank turn). 


Buffet can be stopped by relaxing pressure on the control column (and allowing 
controls to return to neutral position) and recovering from the turn. 


it could also be initiated on descent if limiting mach number is exceeded and 
excessive G forces are exerted to recover. 


Helding 


In the interest of economy holding should be effected at аз high an altitude as 
circumstances permit. At lower altitudes in confined air spaces, speed may be 
reduced to 170 kts., with clean aircraft, or 150 kts. with use of 15? flap. 
Hold clean at 170 kts. for maximum fuel economy. 


Field Approach (In Range Check) 


Complete field in range check list at approximately 10 miles range or before 
abeam of runway if making circuit. “his includes a check of landing weight 
and threshold speed. A note will also be made of Vo, Vpp and VBC in event of 
an overshoot. Any special briefing on the let down, overshooting, etc., 
should be given at this time. 


instrument Procedures 


The discussion on crew co-operation which prefaces this section applies with 
perhaps even greater emphasis during instrument let-down. The Captain must 
ensure before the procedure is commenced, that the First Officer has a clear 
idea of his plan of campaign, the action to be taken in the event of a missed 
approach and the propeller reversing plan. Both pilots should have studied the 
relevant let-down procedure and made any necessary notes on the approved 
procedures. 


For all instrument procedures tune all radio aids for maximum assistance. Both 
ILS sets should normally be tuned for an ILS approach in order that the transfer 
switches may be operated without delay in the case of equipment failure. 
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NOTE: А11 transfer switches should be left in the normal position except in the 
event of such equipment failure. 


The pilot who is not flying the aircraft should monitor the procedures checking 
all speeds and heights and must warn the pilot flying if any departure from the 
planned clearance is made. As minimum altitude plus 500 ft. is reached, the 
pilot not flying the aircraft should call clearly, using the standard phrase. 
"Minima plus 500", and again when minimum altitude plus 100 feet is reached. 
When decision height or minimum descent altitude is reached he should so advise. 
As minimum altitude is approached, the pilot not flying the aircraft should 
search for the runway or lights, and on seeing them clearly should so report and 
advise their direction relative to the nose of the aircraft. 


instrument Approach 


At all times crosscheck indications on Captain's and First officer's instruments. 
Тһе following configurations and speeds аге recommended for а four and three- 
engine instrument approach. 


The in range check should be completed and 15? flap extended before leaving the 
holding fix or before passing the outer marker outbound. 


On ILS approaches do not select ILS mode on the approach horizon until the 
localizer is intersected on the inbound heading. The steering needle is used 
as а primary approach aid. 


1. Mainain 150 kts. until completion of procedure turn and thereafter maintain 
posted speed IAS minimum. 


2. Carry out landing check while on procedure turn. 


3. As glidepath is intercepted, lower 30? flap and maintain approach speed 
until visual contact is established with the runway, or minimum approach 
altitude is reached. 


4. Тһе time inbound from the outer marker should be carefully checked. 


If an LF range or МОВ procedure is carried out, the same procedure will apply, 
descending to height shown at outer marker, and to minimum thereafter. 


If circling approach is to be made, continue the approach from the radio 
facility, maintaining a minimum speed of 110 kts. 


On a two engine instrument approach, maintain 150 ~ 160 kts. with 15° flap. 
Leave the landing check until after completion of procedure turn. Lower 30° 
flap оп glide path interception and maintain 140 kts. minimum until contact. 
Full flap only when landing assured. If a circling approach is to be made on 
two engines, continue the approach maintaining 150 ~ 160 kts. from the radio 
facility, leaving the gear extension and 30° flap until on base leg. Ensure 
the landing check is completed. 
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Automatic Pilot Coupled Operation 


This approach must be carefully monitored. The coupler can be engaged at any 
time after establishing a localizer intercept heading within 45° of the ILS 
QDM and not more than 10 miles from the transmitter. However, the smoothest 
results are obtained by maneuvering the aircraft in the SET HEADING mode until 
within 1 dot localizer displacement and а few degrees of the QDM then engaging 
the LOCALIZER mode. For more detailed information about manipulation of the 
auto pilot coupler for ILS approach and for operation of the flight director 
reference should be made to the appropriate pages in the operating manual. 
Auto pilot must not be used in asymmetric conditions. 


Visual Approach 


For details of the circuit, approach and landing checks and procedures, refer 
to Figure 8. It is desirable that the procedures and speeds for visual or 
instrument approaches be as similar as practicable. 


Landing 


The pilot will handle the power levers throughout the approach and landing; 
maintain 150 - 160 kts., IAS with 15° flap until gear lowered and flap setting 
increased; complete the landing check on the downwind leg (landing lights are 
extended on the landing check, and should be switched on by the pilot when 
required, normally at about 500 ft.). With 309 flap extended a minimum speed 
of 135 kts. should be maintained until turning on final approach at 800 - 1000 
ft. When satisfactorily positioned for landing at a speed of 130 - 140 kts. 
full flap should be selected at about 200 ft. and speed reduced to cross the 
threshold at the speed appropriate to the weight. 


Lowering full flap reduces IAS by approximately 10 kts. This flap drill 
accustoms the pilot to the conditions which will face him on breaking cloud 
at minimum height on an instrument approach. 


On the flare out, the pilot will reduce power to FLIGHT IDLE. ‘Harsh movement 
of the controls should be avoided during the flare and hold-off. 


After touchdown, as soon as the main wheels are rolling, the pilot will ease 
the nosewheel onto the ground, hold the control column forward and call GROUND. 


The First Officer will move the air/ground lever into the GROUND position, 
signifying this by calling GROUND, and take over the control column maintaining 
forward pressure. 


The pilot will retard the power levers into the GROUND IDLE position, and when 
the engineer calls "A11 Beta lights on", he may then apply further reverse 
thrust as required, keeping the aircraft straight by use of coarse rudder, 
assisted by nosewheel steering as necessary. Select flaps up to increase 
effectiveness of brakes and nosewheel steering and lock controls when convenienct 
bearing in mind runway conditions and aerodynamic effects. 
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Although brakes may be used during any part of the landing run at the pilots 
discretion, it is advisable, if runway length available permits, to use them 
sparingly, and to restrict their use, if possible, to below 55 kts. 


On any landing with anti-skid inoperative, the brakes should be used with 
extreme caution to avoid blowing tires. Use reverse thrust to maximum advantage. 


Ine after landing check list should be completed when the aircraft has slowed 
down to normal taxi speeds and is clear of active runways. 


NOTES: 1. Elevator trim should be trimmed slightly nose up before the flare. 
This will provide assistance to the servo tabs and thereby increase 
the effectiveness of the elevators, especially in forward C of G 
conditions. 


2. Іп windy or turbulent conditions, the pilot should be prepared for 
the effects of the wind gradient over the last part of the final 
approach, and it is advisable to increase the, above approach and 
threshold speed by 5 - 10 kts. N 


3. Power must not be applied in reverse thrust unless the appropriate 
BETA warning light gives a steady illumination. 


h. GROUND IDLE position is а flat pitch position of the propeller, and 
provides considerable drag during the initial part of the landing 
run. This is normally sufficient to slow the aircraft down without 
further use of reverse thrust (unless runway is limiting). When 
using reverse thrust it should be borne in mind that damage by 
ingestion and scoring of the propeller can result if used at low 
airspeeds, and forward vision can be obliterated under adverse 
weather conditions, by blowing snow, water, etc., ahead of the 
ап О а LS 


5. Тһе scheduled landing distances are based on the aircraft being at 
50 ft. over the threshold at the appropriate threshold speed and 
with the power levers at idling. Under these conditions the landing 
distance required will not be more than 60% (70% at alternates) of 
the length of runway using brakes and GROUND IDLE only. Chart of 
threshold and safety speeds is on the back of the general check list. 


Braking 


Maximum braking is obtained when the wheels are braked without skidding. This is 
accomplished by the anti-skid system which relieves brake pressure automatically 
before a ski« develops. Thus on а landing, brakes must never be applied before 
the main wheels are rolling, with the nosewheel firmly on the ground, as the 
wheels may make contact with the runway іп а locked condition, resulting in а 
badly scuffed or burst tire. 


The wheel brakes are very powerful and to avoid damaging the tires it is 
recommended that at higher taxiing speeds, brakes should be used very lightly. 
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Brakes should be used sparingly where runway length available permits, to 
reduce wear and tear on brakes and wheels. 


With the anti-skid system inoperative brake application should be made with 
extreme caution when on the landing run, and only in the lower speed range 
(below 55 kts.), if possible, or by fast, light, pumping action. 


Total loss of normal pressure supply will leave only brake accumulator pressure. 
ТГ both brake accumulators are fully charged, approximately 10 full brake 
pressure applieations are available. 


Hydraulie pressure can be delivered by the auxiliary pump or in the case of 
the hand pump to the brake accumulators by the following procedure. 


Hand pump manual selector LG emergency & brake accumulator 
Hand pump selector switch Emergency brake 

Nosewheel steering switch OUT 

Anti-skid OFF 

Hand pump Operate 


(In this case steering would be effected by differential brake, and if 
necessary, by differential engine.) 


In cases of aborted take-off and overweight landings, the waiting time before 
further brake application will depend on severity of braking. In severe cases 
allow 5 minutes. “This will allow the brake plates to cool and, therefore, 
ensure adequate temperature reserve in the wheel brakes and tires to recommence 
taxiing and carry out another take-off. 


If heavy braking was applied either on the aborted take-off case at high 
speeds ог on an overweight landing, wait for 45 minutes before attempting a 
further take-off. 


It is preferable to leave the hand brake off in this instance, during the 
quoted waiting period, and certainly during the first few minutes, ensuring 
that chocks have been placed fore and aft of the main wheels. Waiting time is 
designated as engines off to commencement of taxiing. 


When parking the aircraft on the ramp, the parking brake must be applied and 


must not be released until it has been positively established that chocks 
have been placed in position fore and aft. 


Standard Reversing Drill 


Brake Application Waiting Time 


1. After normal landing Heavy 20 mins. 
Light l5 mines 
А Not used 10 mins. 
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(Cont'd) Brake Application Waiting Time 
2. After rejected heavy take-off Heavy 15 mins. 
from brakes, on IAS less than Light 30 mins. 
TO kts. Not used 15 mins. 
3. After rejected take-off from brakes, Heavy *SOee below 
on IAS greater than 70 kts, or over- Light 15 mins. 
weight landing. Not used 15 mins. 


Non-standard Reversing Drill (i.e. wheel brakes only) 


l. After normal landing Heavy 30 mins. 
Light 20 mins. 

2. After rejected take-off from brakes, Heavy L5 mins. 
on IAS, less than 60 kts. Light 30 mins. 

3. After rejected take-off from brakes, Heavy | *See below 
on IAS, greater than 60 kts., or Light 15 mins. 
overweight landing. 

* In the event of using heavy braking either on aborted take-off at high 

speeds or on overweight landing, the following procedure will be carried ovt. 

1. Taxi aircraft back to ramp. Judicious use of brakes. 

2. Park away from adjacent aircraft, personnel and buildings. 

3. Parking brake off. Main wheels chocked fore and aft. 

h. All personnel must keep clear of the aircraft for at least 60 minutes. 

5. Suspected fire: fire personnel only to approach the affected under- 
carriage from fore and aft, not from the sides. 

MISSED APPROACH 

Im the event of having to go round again, the following procedure should be 


carried out. 


15 M 


Captain First Officer Flight Engineer 
Orders "Missed approach". Follows through on power Adjusts condition 
Sets full power smoothly, levers & with full power levers. 

advancing the power levers. set applies friction lock. 

Inereases speed from 1.2 Уа Calls "Full power set" & 

to Vo & orders 15? flap. retracts flaps to 15°. 
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NORMAL FLIGHT HANDLING PROCEDURES 
Captain (Cont'd) First Officer Flight Engineer 
2. When initial climb is Reports "Gear up". 


established calls "Gear 

up" and raises gear. 

Climbs at Vo if obstruction 
clearance required, ether- 
wise allows speed to increase 
to minimum flap retraction 
speed, and - 


3. At 400 feet orders "Flap Selects flaps up and 
up". reports when up. 

4, Orders required power at selects required power Adjusts condition 
a safe altitude and and reports VBC levers. 
accelerates to best climb 
speed. 

5. Orders "After take-off Completes after take- 
check". off check. 


THREE ENGINE LANDING 


The approach and landing on three engines is identical to that used when on 
four engines, except that where threshold speeds are below 115 kts., according 
to AUW, 115 kts. should be used to ensure controllability. Тһе flaps should 
not be extended beyond 30? until the landing is assured. After landing, power 
levers of the three good engines should be placed to GROUND IDLE and reverse 
thrust used on the two symmetrical engines as required. 


Three Engine Missed Approach 


This procedure is similar to that used when on four engines, except that three 


TWO ENGINE LANDING 


The circuit approach, and landing is similar to that used on four engines, 
except 30? flap selection delayed until on final approach. 


The normal angle of approach should be maintained, taking care not to get LOW. 
Maintain a minimum speed of 140 kts. and do not select full flap until it is 
certain that the runway can be reached. Flap should then be lowered fully, 
and power reduced to cross threshold at a minimum speed of 1.3 Vg p 52 Fraps, 


When firmly on the ground, GROUND IDLE and reverse thrust should be used 
consistent with the preservation of directional control. 


Thus with asymmetric engines remaining, use reverse thrust only on the inboard 
engine, with symmetric engines, reverse thrust may be used on both if required. 
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Normal Take-off and Landing Diagram 


FLICHT TRAINING GUIDE 
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Traffic Pattern do not 
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above 170 kts. 
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Missed Approach 
L; Max. Power 
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VOR/LFR/ADF Procedures 
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2. Reduce to 150 kts. by time check. 
of starting.procedure turn. 


. Reduce Pover 
15 Flaps 
. A/S 170 kts. 
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го 1. VFR Flaps Up 
О ч ; 
| ; ; 3. Climb Pover 
2. Est. descent to remain |: : 
. 4 Check List 
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3. Est. 140 Кїз. 


A ан Missed Approach 
`] 


1. Max. Power 
doe 2. 15? Flaps 


3. Up Gear 
—ƏTQ | Turn knob from ILS 
1. Select 45 Flaps wgen contact Airport 

Proc. Turn 

1. Gear Down-Landing ILS APPROACH 

Check. 
2. A/S 155 kts. L 
O 
f 1. 15 Flap 1. Field Approach check 
2. A/S 160 kts 2. Eng. Check for Hvdrauli 
| , OM MM Failure . 
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. Flap 15 
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[ minimum. б — SO Approach 400 шіп. 
| z ` 
1. Select 45° Flap Airport 
when contact 
2. Reduce to VOF 
15 May 81 Section 2 


Figure 11 Page 57 


Mn A 
CAN ADAIR 
A НЕТ 


X Operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


Two Engine Missed Approach 


The decision to go around (missed approach) when on two engines should be 
made above 400 feet, before flap has been lowered more than 30°, and at a 
minimum speed of 180 kts. 


Having decided to go around (missed approach) the following procedure will 
be carries out: 


Captain Pirot Ori reo Flight Engineer 
1. Orders "Missed approach Follows through on power Adjusts condition 

set full power, flaps levers, and with full levers. 

15° and smoothly advance power set, applies the 

the power levers. friction lock. Calls 


"Full power set". 


2. Orders "Gear up" and Reports "Gear up". 
retracts gear, climbs 
away initially at 1Щ0 kts. 


3. Allows speed to increase Selects flaps up, and 
to minimum flap retraction reports "Flaps up". 
Speed, and above 400 feet 
orders "Flaps up". 


l. Increases speed in the climb Selects climb power. Adjusts condition 
to 2-engine best climb speed, levers. 
and at а safe altitude orders 
climb power (95%). 


МА 


Orders "After take-off Completes after take- 
check". off check. 


NOTE: If both port engines are inoperative, total loss of engine driven 
hydraulic main pressure supply will result. To raise gear on overshoot, 
utilize electric hydraulic pump (time to raise gear is approximately 
doubled). 


PLAPLESS LANDINGS 


The flapless landing procedure does not present any undue difficulty apart from 
the fact that the clean aerodynamic lines of the CL44 make it difficult to 
reduce airspeed. 


The final approach, longer and flatter than normal, should be made at 1.25 V 
and the threshold crossed at this Speed. Check the descent, and with idling 
power settle the aircraft on the runway. Avoid prolonged hold-off. 1% is 
possible to contact the ground with the tail, damaging it. Lower the nose 
wheel smoothly as soon as pošsible and keep it en the ground by holding the 
control column forward of neutral. 
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Select reverse thrust as required. Use rudder only for directional control 
in the early stages of deceleration. At the high speeds used on flapless 
landing, rudder control is more than adequate, and nosewheel steering is very 
light and over sensitive. The minimum runway length considered acceptable 
for flapless landing in zero wind is 9,000 ft. or 8,000 ft. with a 15 kt. 
headwind, depending on temperature and aerodrome altitude. 


CROSSWIND LANDINGS 


There are two systems or a combination of the two commonly used to eliminate 
drift in crosswind landings, namely, where the aircraft is flown in а crab 
with wings level, and where a wing is lowered throughout the approach. Ти the 
first system the drift angle is theoretically removed just prior to contact by 
changing aircraft direction. The latter method compensates for drift by lower- 
ing a wing on the windward side. 


1. Crab: The technique does not involve wing-tipping or lowering of а wing 
on one side to correct for drift; merely apply the correct drift angle to 
track the center of runway. 


Apply the correct crab angle to track the center of runway. Just before 
point of estimated contact, turn aircraft with downwind rudder to eliminate 
crab. Remove the crab at a conservative distance from the estimated con- 
tact point. This causes a slight additional drift to occur. However, the 
slight drift that is now apparent is not serious and can be corrected by a 
very small change of direction. In а strong erosswind, the possible 
advantages of using a setting of 30° flap for landing should be borne in 
mind. This technique will assist in getting the aircraft onto the runway 
as quickly as possible and so reduce the time during which the aircraft is 
again subject to drift once the crab has been removed. 


2. Side-slip: Make the approach from a normal position at regular. approach 
speed and line up straight with runway. Drop the wing slightly on the 
upwind side. Top rudder is necessary to hold direction. You are now in 
a slight sideslip attitude. The amount of aileron and rudder depends on 
the degree and velocity of crosswind. Flare-out normally with wing still 
down. Before contact, unless a very strong crosswind exists, raise wing 
so that both wheels contact runway smoothly and in correct attitude. 

With strong winds contact on one wheel is made. Then the other wheel and 
nosewheel Lowered promptly. 


3.: Combination sideslip and crab: Іп this method the aircraft is mainly 
Slipped with rudders. This process requires the upwind wing to be Lowered 
and opposite rudder held to prevent aircraft from turning. In other words 
crossed controls. Crab is removed and normally the wing leveled just 
before landing. Residual inertia will prevent drifting until contact is 
made. However, in extreme crosswind, landing on the one upwind wheel is 
made. Maintain flying speed until contact is made and lower nosewheel 
promptly. (Every effort should be made to avoid landing on the downwind 
wheel). The same technique can be used on the ground in crosswinds. On 
a take-off or landing roll, aileron into the wind and opposite rudder 
will materially aid in controlling direction, will keep wings level and 


15 May 81 Section 2 
Page 59 


^W * 
C CANADAIT 
A na d 


X Operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


thus eliminate the side-scuffing sensation and tire wear. Naturally, the 
amount of crosswind control will vary inversely with the airspeed and thus 
constantly change. Remember that on the ground the aileron which is down 
exerts considerable drag while the one that is up has almost no effect. 
For example, with а crosswind from your right, the aircraft tends to turn 
right. If you then turn aileron into the wind )to the right) the left 
aileron is depressed and retards the left wind, which thus brings the nose 
to the left and back into alignment. This effect will continue throughout 
the roll if the aileron is thus held, reducing the amount of course, as 
speed increases. If this procedure is used on take-off roll, crossed con- 
trols are relaxed and upwind wing lowered slightly as soon as definitely 
clear of the ground. Correct crab will almost automatically result. 


NOTE: Remember small propeller clearance and maximum crosswind component 
is 25 knots. 


OVERWEIGHT LANDING 


Landings at weights in excess of the maximum permissible are only allowed in an 
emergency. The main and nose undercarriage are designed to cater for emergency 
landings at maximum take-off weight, but with reduced energy absorption сара- 
cities. The remainder of the structure has a satisfactory margin of strength 
under the loads resulting. 


According to the disposition of fuel and fuselage load, the stress concentra- 
tion varies through the wing, fuselage and undercarriage structure, but broadly 
speaking the stress is no greater at 210,000 lbs. with a vertical rate of 
descent of 6 ft./sec. than it is at 165,000 lbs. at 11 ft./sec. for which the 
structure is designed. 

The flaps, flap support structure and appropriate wing structure, have been 
designed to the placarded maximum lowering speed flap angle limitations with 
full strength margins for all take-off weights up to the maximum permissible. 
Extreme care must be exercised in selecting the correct approach and threshold 
speed for the appropriate weight, and every effort must be made to avoid landing 
with drift ons 


Full flap should be used for landing. Landing up to 210,000 lbs. have been 
made during flight tests, and no unusual handling characteristics are apparent, 
but а baulked landing with engine failure could, of course, involve difficul- 
ties. 


When à landing over maximum landing weight is made, an entry should be made in 
the technical log to this effect, which will include the AUW, the landing 
conditions, i.e. whether any crosswind component exists, and whether or not a 
heavy landing was made. 


Section 2 15 May 81 
Page 60 


C A A 
CANADAIR 
A 505 


X Operating manual 
NORMAL FLIGHT HANDLING PROCEDURES 


LANDING WITH FEEL SIMULATOR OUT 


structure unless protection is afforded by the feel simulator. However, at 
circuit procedure speeds, the stick loadings imposed by the feel simulator are 
not very significant. 


Should the feel simulator fail for any reason, as indicated by the warning light, 
a normal circuit, approach and landing should be carried out, but with the 
lighter stick loadings, great care must be taken to avoid harsh elevator control 
movements. 


RUNWAY PROCEDURE 


The runway procedures are designed to enable the pilot to align his aircraft 
in poor visibility with the runway once he nas located the field, but finds 
himself not in line with the runway.  Definite procedures are greatly to be 
preferred to & haphazard semi-visual circuit. 


The tabulations on the following page give the timing for three different 
approach procedures using three different wind velocities at various runway 
wind angles. 


NOTES: 1. The Captain will be responsible for maintaining not less than 
500 ft. above aerodrome height or 300 ft. above obstruction 


height, whichever is the greater. 


2. The angle of bank and the airspeed must be kept constant during 
port and starboard turns. 


3. Power may have te be increased during the turns to maintain а 
constant airspeed. 


1. А11 turns should be Rate 1. 


Complete field approach check before reaching the field ang assess drift from 
reported winds. The procedures must be carried out with the landing gear 
extended and flaps 309, speed of 140 kts. Іп turbulent conditions engine 
power may have to be adjusted to maintain this speed. The flaps should be 
lowered to landing configuration at a-proximately 300 ft. when fully visual. 


COLD WEATHER PROCEDURES 

General 

When aircraft are parked in winter conditions, snow, ice or frost may 
deposit on exposed surfaces. These can affect the aerodynamic properties of 


the aircraft and the а11-ир weight to a serious extent. 


Before take-off, frost, snow or ice must be removod from tops nnd bottoms of 
the wings, center section and stabilizers, control surfaces, propeller blades, 
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fuselage, pitot tubes and statie vents. Frost, frozen snow or any deposit 
especially if it is located on the upper surface of the wing forward of the 
15% chord point. These deposits have the greatest effect at low speeds and 
high angles of attack such as occur at take-off. The danger is due mainly to 
an increase in stalling speed, perhaps to a figure exceeding the normal take- 
off speed. There is also the possibility of less effective elevator control 
affecting the take-off. Control of the aircraft may also be affected by any 
residual irregularities on partially cleared surfaces or by any lack of symme- 
try if some parts are thoroughly cleared and others are not. 


The spaces between fixed and movable surfaces are extremely critical — deposits 
im these areas cam cause binding of the controls. 


If the airframe has been cleared of ісе and the aircraft is then kept waiting 
for АТС clearance or landing aircraft, snow can again adhere to the wing and а 
careful watch must be kept in such circumstances. 


Tn conditions of light to moderate snow with surface temperature just above 
freezing the falling snow turns to slush on the upper surfaces of the main and 
tail planes and may be seen melting and running off the trailing edge. Such 
conditions may appear satisfactory for take-off, but this condition can be 
dangerous if sufficient slush and moisture remain as the aircraft gathers 
speed, for temperature and pressure changes over the main plane can cause the 
moisture to freeze and upset the lift characteristics. 


The landing gear and wheel weils must be checked completely free of ice, slush, 
or snow. 


in extreme conditions it may be necessary to take account of the increase in 
emergency distance required in event of an aborted take-off. 


Before Starting Engines (After Cold Soak) 
1. External power - connected. 
2. Wheel chocks - in place. 


Make sure that wheel chocks are placed securely so that danger of slipping 
will be minimized during engine start and warm up. 


3. Brakes - set. 
4, Windshield heat - On low 30 seconds, then off. Repeat twice. Then leave on. 
5.  Pre-heat engines if required. 

CAUTION 

IN COLD WEATHER, MAKE SURE THAT ALL INSTRUMENTS HAVE WARMED UP SUFFICIENTLY 


TO ENSURE NORMAL OPERATION. CHECK FOR SLUGGISH INSTRUMENT OPERATION DURING 
TAXIING. 
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Maintain а greater distance than normal from other aircraft when taxiing on 
ice or snow covered areas. Be especially careful in maneuvering near other 
aircraft. Avoid taxiing in deep snow or ice, as steering will be more diffi- 
cult and brakes,gear and flaps may freeze after take-off. Do not taxi with 
flaps down. It is prudent while taxiing to avoid placing the aircraft in а 
position where it might be in the path of snow blown by another aircraft. 


Use extreme caution when taxiing over ice-covered taxiways, as excessive speed 
or high crosswinds may start a skid. Тһе use of propeller reverse can assist 
in slowing the aircraft. Caution should be used when on loose snow to ensure 
blown snow does not obseure vision. 


It must be remembered that brakes and nosewheel steering will be less effective 
on icy ramps and, therefore, taxiing speed must be kept down to a safe figure. 

The speed should be lowered almost to a standstill before making major changes 

of direction. This will also prevent the wheels spraying slush over the flaps 

or wings. 5 : 


It is very important to keep a close watch on outboard propellers in the 
vicinity of high snow banks. 


Take-off on Wet, Slushy or Snow-covered Runways 


The following information has been prepared using the best evidence at present 
available. 1% is intended for the guidance of captains whose final action 
must depend upon an assessment of the prevailing conditions, since it is not 
possible to cover by rule all the factors which may be involved. 


It is emphasized that while the following conditions assume a contaminated 
runway throughout the take-off run, the effect is relatively small at a low 
speed. It is the state of the runway beyond, say, the first .2,000 feet which 
is the most important. 


Water, slush or snow on the runway can have an adverse effect on an aircraft's 
take-off performance, due to: 


1. Retardation effects on aircraft bogies running through the slush or water 
layer. 


2. Drag due to impingement on the aircraft of spray thrown up by the bogies. 
3. The possibility of power loss due to spray or snow ingestion. 
l. Controllability difficulties. 


5. Possibility of loss of structural damage to flaps, etc. caused by spray 
impingement. 
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Wet snow is always to be treated as slush because of the problem of predicting 
stopping distances with slush or water on the runway and of calculating а 
similar effect on the engine inoperative distance, it is not recommended that 
the V4 speed be adjusted for take-offs with slush or water on the runway. 


It is important, when operating from contaminated runways, that the position 
of the C of G of the aircraft should be at the optimum trim position so as to 
ensure а reserve of elevator power to facilitate the rotation of the aircraft. 


Theoretical calculations and practical observations of the behavior of the 
aircraft taking off from contaminated runways, show that the increase in 
ground roll is considerably reduced if the nosewheel is lifted clear of the 
snow or slush and it is wise to adopt this procedure of lifting the nosewheel 
so as to unstick at up to 10% below the normal lift off speed. Care should be 
taken to avoid raising the nosewheel higher than necessary, thus introducing 
unnecessary excessive drag caused by high angles of attack. 


Because of the loss of nosewheel steering caused by the operating technique 
mentioned above, and also because of the possibility of losing steering due to 
the onset of aquaplaning, particular regard should be given to the value of 
crosswind component that can be accepted and aircraft should not be taken off 
from contaminated runways when the crosswind component exceeds le kts. 


After Take-off 


l. Delaying the retraction of the wheels for a few seconds after take-off may 
be effective in removing slush from the assembly by the slipstream. 
Cycling the gear up and down after take-off lessens the possibility of the 
doors freezing shut because of the slush pick up, reduces the possibility 
of the bogie freezing in the rotated position. If a nose or main wheel 
fails to lock up after take-off and jamming by snow is suspected, the gear 
may be cycled in an effort to free the condition. 


2. Engine guide vane anti-icing switch may be placed to NORMAL, after flaps 
have been retracted from take-off position. 


3. Check anti-icing system cycling correctly. 


h. Windshield heat to high if and when required. 


in Flight _ 


Flight at low airspeed in icing conditions should be avoided as far as possible. 
At low speeds the attitude of the aircraft is such that ice may be picked up on 
the underside of the wings and fuselage with consequent loss of performance. 
Freezing rain is dangerous and flight in these conditions should be avoided. 
For maximum protection against ice, the engine and propeller de-icing system 
should be activated at all times when OAT is below + 10? C, except when it is 
certain that icing will not be encountered. 
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Propellers and cowls de-icing switch NORMAL 

Engine guide van anti-icing switch OFF 

lce protection master switch ON 

De-icing timer switches (3) FAST (above 82 C) 
SLOW (below 89 C) 
MAIN 
NORMAL 


The engine guide vane anti-icing switch should be switched to NORMAL when 
flight into expected icing conditions is anticipated, but must not be switched 
on when take-off power is required. 


Anti-ice control switches for the wings and empennage should be checked in the 
NORMAL position and on receipt of an ice warning the indicator lights and 
temperature indicators should be monitored for proper operation. 


For effective ignition of the horizontal stabilizer anti-icing heater at 
altitudes between 20,000 and 30,000 ft. observe the following maximum airspeed: 


185 kts. IAS at 30,000 ft. increasing by 6 kts. IAS for each 
1,000 ft. below 30,000 ft. 


Approach 


De not hold in bad icing conditions, but if some ice has been picked up on the 
approach it is advisable to carry & small speed margin for unpredictable stall 
effects. However, the reduced deceleration available on wet or icy runways 
must also be borne in mind, in which case the required runway length may be 
increased. Іп these circumstances, limiting runways should be avoided if a 
suitable longer runway is available. 


Ice protection systems will normally be switched off before landing. On final 
switched off unless some risk of an overshoot into icing conditions exists. 
The propeller and cowl system may be left on if necessary. 


The emergency relight switch should be placed to RELIGHT to prevent loss of 
power after touchdown due to ingestion of slush or spray. 


Too much water or slush on the runway can damage an aircraft on landing, and 
a report on runway conditions should be obtained before deciding to land. 
These reports should include the braking action, and the crosswind component. 


It is also possible that the threshold lights and even some runway lights may 
be obscured by fallen snow. 


If at any time ice accretion has occurred during flight, the aircraft should be 
cleared of ice, within the weather conditions prevailing, before landing. 
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Landing (3 and h Engines) 


Extreme care must be taken when landing on runways contaminated by slush ог 
snow remembering that it is most important to maintain directional control. 


A long approach should, therefore, be made along the extended center line of 
the runway. 


Immediately after touchdown, every attempt should be made to maintain direc- 
tional stability by aerodynamical means, using coarse rudder rather than by 
using power or brakes. Should aquaplaning occur, it is more than likely that 
during the early stages of the landing run, nosewheel steering and brakes will 
be of little use. 


Limitations of the maximum crosswind component for landing will obviate the 
possibility of а swing occurring due to crosswinds, and therefore, normal 
reversing action should be used. However, it may well be that gusty conditions 
or sudden change in wind direction may create difficulties and, if a swing is 
detected which cannot be controlled by rudder alone, then reverse should be 
canceled, attempts made to control the aircraft path and when it is moving 
straight again, reseiect reverse. 


The nosewheel must, at all times, be pointed in the direction of desired 
travel. 


Initial selection of reverse on badly contaminated runways may also deprive 
the pilot temporarily of visibility due to the pushing forward of spray. in 
this case, cancel reverse and reselect when visibility is regained. 


Flaps should be retracted as soon as possible in the landing run to prevent 
possible damage from spray. 


Use of Reverse Thrust with Loose Snow 


Using reverse thrust at low speeds in conditions of loose snow cam result in 
snow being blown ahead of the aircraft and reducing forward visibility. Рог 
this reason, whenever reverse thrust is used in loose or blowing snow, а 
careful check of the static parts should. be made prior to the next take-off. 
The use of GROUND IDLE on loose snow at slow speeds will also tend to blow 
snow ahead of the aircraft. This recommendation is not intended to limit the 
use of reverse thrust whenever it is actually needed. 


Stopping Engines 


Use the normal procedure te stop the engines. 
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Aquaplaning 


Aquaplaning is the effect that water on а runway has on an aircraft when 1% 
is moving at high speed over that runway, when either landing or taking off, 
and can seriously affect aircraft ground controllability and braking effi- 
ciency. A great deal of research is still being carried out on the subject, 
but the following information is given for general guidance. 


Aquaplaning varies considerably with the depth of water on the surface and 
the type of tire in use, but as the speed of the aircraft and the water 
depths increase, the water layer builds up, so inereasing resistance to 
displacement resulting in the formation of a wedge of water beneath the 

tire. This resistance progressively lifts the tire, thereby decreasing the 
area in contact with the runway until it is possible under certain conditions 
to lift the tire completely clear of the surface. If the full aquaplaning 
condition, the tire is no longer capable of providing directional control or 
effective braking, and in this condition the drag forces are very low and are 
equivalent to а braking coefficient of only &bout 0.05 compared with а, 
representative figure of 0.15 for a normal typical wet surface at high speeds. 


Research so far indicates that with typical aircraft tires and runway surface 
textures, aquaplaning is unlikely to be initiated in water depth of less 

than 5 mm. although under some conditions the minimum depth may be as low as 
25 mm. However, once aquaplaning has commenced, it may be sustained over 
areas of runway where water depth is lower than that required to initiate 
aquaplaning. It should be noted that on a normal runway water will usually 
drain at the rate of 24 mm/minute. 


A simple formula has been devised to obtain the minimum initiating aqua- 
planing speed in knots and is 9 x ¥tire pressure (Ibs./sq.in.) which in 
the case of the С.Ш is 9.0/165 = 115 knots, for the main wheels. 


Ribbed tires tend to offset the advent of aquaplaning and the efficiency of 
the tire under these circumstances is dependent upon the depth of the tread, 
and it should be remembered that the efficiency of the tire is very much 
impaired when the depth of tread is less than 3 mm. 


Avoidance of Aquaplaning in the CL-hh Aircraft 


When the captain of an aircraft is advised prior to landing that the runway 
is very wet, especially if there are pools of water on that part likely to 

be used in the landing run, he should consider holding until the water has 
drained away, and, if conditions do not improve, serious consideration should 
be given to diverting to another airfield, particularly if the runway is 
marginal in length or is known to have а smooth surface. When а captain 
decides to land on а runway that still has а certain amount of water, and he 
considers that aquaplaning is possible, he should land the aircraft suffi- 
ciently firmly to break through the surface of water and should not attempt 

a really smooth landing, as this will only tend to initiate aquaplaning. 
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Stalling 


In the flap up configuration only, with power on or off, there is a noticeable 
stall warning by natural buffet. Іп all other configuration this natural 
buffet exists, but is either tov weak or too close to the stall to provide 
adequate warning. The stall warning unit provides this indication artificially 
by imparting a vibration to the control column at speeds approximately 10% 
above the stalling speed under all conditions and configurations. 


In all configurations the arrival of the stall is heralded by a buffet, 
followed by a pitch down with the starboard wing usually dropping. The pitch 
down varies in strength with configuration, power and С of G. With a forward 

C of G condition and reduction in power, there is less elevator force available 
to stall the aircraft and, at extreme combinations of these factors, the air- 
craft can achieve a minimum steady flight speed with full up elevator. 


Stall recovery technique is quite normal, opposite rudder and aileron being 
applied against -the dropping wing, while the control column is eased forward 
and power applied. If the control column is held back through the stall, a 
sharp wing drop and related yaw results. It will be necessary to apply and 
hold full opposite rudder and aileron while the control column is eased 
forward, and until control is gained. 


NOTE: During recovery from a stall in the gear and flaps down configuration, 
care must be taken to avoid exceeding the configuration airspeed. 


NORMAL SYSTEMS HANDLING PROCEDURES 
Weather Radar 
The recommended tuning procedure is as follows: 


1. Gain and brilliance controls to minimum and range selector to 150 mile 
scale. 


г. switch to STANDBY on before-taxi check. 
3. Tilt scanner upwards to ensure loss of ground return, approximately 109. 


l. Adjust intensity control so that trace is just visible. Increase gain 
until light snow appears on screen. Adjust tilt as necessary. The gain 
having been set, no change should be necessary when changing range or 
going to contour. However, adjustment of the brilliance control might be 
necessary on changing range. 
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ATR CONDITIONING AND PRESSURIZING SYSTEM OPERATION 


Because the air conditioning and pressurizing systems are closely related, 
the handling instructions for these systems are combined. 


Ground Air Conditioning with External Ground Conditioning Unit 


If the aircraft is being air conditioned by an external ground air condition- 
ing unit, setting of the aircraft air conditioning controls is unnecessary. 
To avoid possible pressurization, a door or window should be left slightly 
open. 


Ground Air Conditioning with Inboard Engines Running 


To operate the air conditioning systems with the aircraft on the ground and 
the inboard engines running, set the controls as follows: 


` 


Temperature Selecto. Sse e жааз Ла а ...Аз desired 
Valiye i japina cowl s Sut epa m eM E e rete E Normal 
Flight deck and cabin temperature control switches....... AUTO 
Constant-frequency load buses and DC buses.......... .POWER ON 
етан те рова SWAG Clits: е E ue less deci e s wes erste suceso ПАНОВ ak 
Supercharger switches..... Vae ы QUE Pria eu eue seq NORMAL 


Air Conditioning and Pressurizing for Flight 


Since the aircraft will normally be air conditioned and pressurized for each 
flight, the positions of all applicable controls will be listed in the pre- 
ттеп checks. 


The AUTO position of the pneumatic system selector will be used on differen- 
tials above 1 psi. Otherwise no action is required other than regular 
observations of the system indicators together with such alterations of the 
temperature selectors as may be necessary to maintain the required cabin 

and flight deck temperatures. 


However, if the ice protection master switch is placed to ON, thereby trans- 
ferring control of the muff spill valves to the wing anti-icing system, 
maximum cabin heat will be available only when both muff heat valves are 
closed. Since these valves will not close under automatic temperature con- 
trol when the temperature selector is placed to WARMER, the following 
procedure muast be carried out if maximum cabin heat is required. 
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Cabin temperature switch Hold to HEAT until RH MUFF- 
HT and LH MUFF HT lights 
illuminate. 


RH muff heat switch ISOLATE 
LH muff heat switch ISOLATE 


The cabin temperature control system will then continue to function satisfac- 
torily under automatic control. When the ice protection master switch is 
placed to OFF, the muff heat switches may be returned to NORMAL. 


Descent and Approach Check 


——————————————————————— 


The descent and approach check is as follows: 


Barometric correction knob (controller) Set to destination airfield 
barometric setting 


Cabin rate control (controller) As desired to effect complete 
depressurization prior to 
landing. 

Cabin altitude selector Destination airfield altitude 

Pneumatic selector STANDBY 1 at/or below 1 psi 
differential. 


Unpressurized Flight 


If it is desired that the aircraft be flown unpressurized, the manual controller 
should be adjusted to DECREASE. 


AUTO PILOT OPERATION 

The auto pilot system provides automatic control to maintain the aircraft at 
the required attitude, altitude and heading. When coupled with the ILS, the 
auto pilot proviđes for automatic turn control and automatic ILS approaches. 


The system requires a warm-up period of 90 seconds, after which the auto pilot 
is on standby and ready for engagement. 


Engaging the Auto Pilot 
To engage the auto pilot, proceed as foliows: 
_ Auto pilot disconnect lever IN 
Turn controller Center detent 


Trim the aircraft manually to the desired attitude using the three-axis trim 
indicator as a reference. 
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NOTES: 1. Тһе ENGAGE switch must be ON for operating the auto pilot in any 


mode. 


2. Тһе artificial feel system must be operative when using the auto 


pilot. 


3. Automatic flight control will be attained only if the angle of 
bank is less than +30° and/or the pitch angle is less than £15? 
from the horizontal at the instant of engagement. 


l. The various function selector switches, except the ENGAGE switch, 
will automatically disengage when an alternate function has been 
selected or malfunction occurs. 


Disengaging the Auto Pilot 


To disengage the auto pilot, proceed as follows: 


ENGAGE switch or 


AUTO PILOT DISCONNECT button or 


AUTO PILOT DISCONNECT lever 


OFT 


PUSH 


OUT 


NOTE: The AUTO PILOT FAIL warning on the annunciator panels will 
indicate when the auto pilot is disengaged by any means other 
than the pilot or first officers auto pilot disconnect button. 


Changing Heading 


1. Manually controlled turns: 


Turn controller 


Rotate in desired direction. When 
required heading is reached, return 
to the center detent. 


NOTE: The rate of application of the turn controller from the center 
detent to maximum position should not be faster than T seconds. 


2. Automatically controlled turns: 


Course indicator 


Turn controller 


SET HEADING switch 
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NOTES: 1. Ап automatically controlled turn сап be interrupted by lifting 
the turn controller in the center detent. 


2. For en route flyin 16 is preferable to use the engage mode 
rather than the SET HEADING mode, since the engage mode pro- 


vides а more accurate long-term heading reference. 


Maintaining Altitude 


When the aircraft is at the desired reference altitude and providing the atti- 
tude is within 10? of level flight, proceed as follows: 


ALTITUDE switch ON 
CAUTION 


DO NOT CHANGE THE SETTING OF THE PILOT-STATIC SELECTOR VALVE WHILE THE ALTITUDE 
SWIICH IS ON, AS A RAPID CHANGE IN ALTITUDE MAY RESULT. 


Automatic ILS Approach 


Automatic ILS approach should not be initiated with one or more engines 
inoperative. In the event of loss of one engine during automatic ILS approach, 
the auto pilot should be disengaged. Proceed as follows: 


VOR 1 receiver Turn to appropriate frequency. 

Course indicator Using course knob, set course 
arrow to the required runway 
heading. 


- 


NOTE: Each VOR receiver has its own corresponding glideslope receiver. 
VOR l is normally connected to the pilot's instrument only. VOR 2 
may also be tuned to the ILS frequency so that, should the VOR 1 
set fail, the presentation of VOR 2 may be channeled to the pilot's 


selecting the overhead VHF control to EMERG. 


Fiy the ILS pattern, using ALTITUDE and SET HEADING mode аз required. When 
flying the last stage of the procedure, turn so as to intercept the inbound 
localizer at an angle approximating 45°. When the localizer beam is inter- 
cepted, proceed as follows: 


LOCALIZER switch ON 


NOTE: Тһе maximum localizer capture angle of the auto pilot is 90° at а 
minimum distance of 18 miles. 


Monitor the glideslope presentation, and when the aircraft intercepts the 
center of the glidepath, proceed as follows: 
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GLIDESLOPE switch ON 


Optimum altitude for engaging the glideslope is 1500 feet above destination 
altitude. 


Disengage the auto pilot for final approach to landing. 
ELECTRICAL SYSTEM OPERATION 
Before Flight 


The electrical system ground check, carried out after starting the first engine 
is as follows: 


l. Constant-frequency AC system 


a. When No. 1 engine has attained ground idling speed, check No. 1 generator 
for 115 (£3 volts) апа 400 (+1) cycles, switch constant-frequency AC GPU 
switch to OFF, check GPU BRK CLOSED light and No. i BRK OPEN light go out. 

b. Check two green ALTERNATE BUS TIE CLOSED lights on. 

c. Place bus isolating switch to BUS A ISOLATE and check that associated 
alternate bus tie light goes out. Return switch to NORMAL and check 
that light comes on again. 


d. Repeat c. with isolating switch to BUS B ISOLATED. 


NOTE: This is to be accomplished prior to engine further starts in order to 
avoid loss of T.F.T. indication during the starting process. 


e. When No. 2 engine attains ground idling speed, check No. 2 BRK OPEN light 
and associated bus tie light out. 


f. Check No. 2 generator for 115 (+3) volts and 100 (+4) cycles. 
g. Repeat e. and f. for engine No. }. 
h. Check that each generator watt-varmeter is reading. 

2. DC system 


With all engines started and ground power removed, conduct the following 
check: 


Ensure that all TRU's and batteries are switched on, then: 


a. Switch off battery, No. 2 and Хо. 3 TRU. Check load and voltage No. 1 
TRU (95,5 w 3025 volts); 


b. Switch on No. 3 TRU, switch off No. 1 TRU. Check load and voltage No. 3 
TRU (26.5 - 30.5 volts). 
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с. Switch on No. 2 TRU, switch off No. 3 TRU. Check load and voltage No. 2 
RU 026455 39.5- VOTUS). 


d. Switch on battery, switch off No. 2 TRU, check battery voltage (minimum 
acceptable 22 volts at 60°F.). 


e. Leave battery on. Switch all TRUs on. Check loads and voltage. 
f. Check no input lights are off. 


The variable-frequency generators must not be switched onto line until L.P.R.P.M. 
15 67% or more. When the engines have attained correct speed, check as follows: 


a. Place No. 3 generator control switch to RESET then NORMAL and check that 
No. 3 BRK OPEN light goes out and ALTERNATE BUS TIE CLOSED lights stay 
on. 


b. Check No. 3 generator for 115 (+4) volts. 


с. Place bus isolating switch to BUS A ISOLATE and check associated 
ALTERNATE BUS TIE CLOSED light goes out. Return switch to NORMAL and 
check light comes on again. 


d. Repeat c. with isolating switch to BUS B ISOLATE. 


e. Place No. 1 generator control switch to RESET then NORMAL and check that 
No. 1 BRK OPEN light and associated ALTERNATE BUS TIE CLOSED lights go 
out. 


f. Check No. 1 generator for 115 (£h) volts. 
g. Repeat e. and f. for engine No. 4. 


h. Check that each generator watt-varmeter is reading. 


During Flight 
Regular observation must be made of the electrical control panels to verify 
satisfactory operation. 


ohutdown 


Before engine speed is reduced below 672 L.P.R.P.M. on engine shutdown, the 
variable-frequency AC system must be tripped off line by placing each variable- 
frequency generator control switch to TRIP amd checking that the BRK OPEN 
lights come on. 
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All unnecessary electrical loads must be switched off before shutting down the 
engines. Ко. 1 generator must be tripped off line prior to No. 1 engine being 
shut down. Disconnection of the power sources from the buses is automatic 
except for battery power to the essential bus. The disconnecting of the 
battery is covered in the normal shut down procedure. 


FIRE DETECTION SYSTEM TEST OPERATION 


Master Warning System 
Master warning system TEST/NORMAL switch TEST 


Check: 


a. All annunciator panel lights illuminate 

b. А11 red master warning and amber master caution lights at pilots and 
systems operators stations flash. 

c. Horizontal stabilizer fire control warning light, cabin differential 
pressure exceeded warning light, engine fuel low pressure lights at 
systems operators station illuminate, together with condition lever 
warning lights and engine fire warning lights. 

d. Warning bell rings. 


Horizontal Stabilizer Fire Control 


ARMED/NORMAL/TEST switch TEST 


a. HORIZ STAB light on systems operators panel illuminates. 


5. All red master warning lights at pilots and systems operators 
stations flash. 


с. Annunciator panel STAB НТВ FIRE light illuminates. 
d. Warning bell rings. 


Engine Fire Control 
Engine fire and tailpipe overheat TEST/NORMAL switch TEST 


Check: 


a. All red master warning lights at pilots and systems operators 
stations flasn. 

b. Condition lever lights illuminate. 

c. Annunciator panel ТАТЬРТРЕ/О/НЕАТ light illuminates. 

d. Engine fire detector lights illuminate. 

e. Warning bell rings. 


Cabin Smoke Control 
PUSH TO DETECT button - Depress and check smoke indicator ON light illuminates. 
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PNEUMATIC SYSTEM 


The aireraft is fitted with three pneumatic systems. Two are driven electri- 
cally and one system is tapped from the inboard engines, controlled by 

single switch marked OPF, STANDBY 1, STANDBY 2, and AUTO. The STANDBY 1 & 2 
selections operate the electrically driven pumps. ‘The AUTO selection connects 
the engine system. The pneumatic system should be on STANDBY i or 2 for all 
take-offs and landings, with AUTO selection for normal flight. The pneumatic 
system pressures the hydraulic reservoir and swing tail seal. It also provides 
operating pressure for the air conditioning control units. Іп addition, the 
electric pumps eperate а jet pump to provide a reference pressure for the out- 
flow valves of the pressurization system for take-off and landings. 


HYDRAULIC SYSTEM 


There are four power sources for the hydraulic system - two engine driven pumps, 
one electrically driven pump and & hand pump. The main system pressure is 
controlled by а LOAD/UNLOAD switch at the Flight Engineer station. The system 
should be loaded only when а demand of main hydraulic system pressure is 
required. The system should be unloaded as soon as practical after system 
demand to prevent overheating of the system. 


The electric pump is controlled by the freight door power switch and pressurizes 
the main system for swing tail and freight door operation. 


The hand pump is controlled by an electrical switch marked LANDING/GEAR or 
emergency brake and & manual selector switch for main system or emergency 
use'as dictated by the position of the electrical switch. The hand pump and 
electrical pump are both connected to the hydraulie reservoir reserve supply; 
therefore, the electric pump should not be used to assist the engine driven 
pumps to pressurize the main system during flight. 


ANTI-ICING SYSTEMS OPERATION 


Before Flight 


Windshield and pitot heat must be switched on prior to, and remain on during, 
all flights as called on check list. 


During Flight 


The ice detection green ON light at the systems operators panel will be 
illuminated during flight, denoting that the ice detector system is armed. 
When icing conditions are encountered, the ice detection system will provide 
a warning through the master warning system and cycle the red ICE light. 


The ice protection master switch should then be switched ON to start operation 
of the anti-icing systems, and & check made that all switches on the anti- 
icing panels are in the NORMAL position. 
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NOTE: If rapid ice build-up is encountered before the anti-icing is switched 
on, consideration should be given to using the "late selection" drill 
for the engine anti-icing system. 


The de-icing cyclic timer switch must be placed to FAST for ambient temperatures 
above -8°C. and SLOW for ambient temperatures below -890. No further action on 
the part of the crew is necessary other than monitoring the anti-icing system 
indicators. The ice protection master switch may be switched to OFF when no 
longer required. 


The wing anti-icing system is not to be selected ON at take-off or climb В.Р.М. 
if the aircraft speed is below 150 knots. 


After Landing 


After landing, windshield and pitot heat must be switched off. 


Engines and. Propel Lers 


For maximum protection against ice, the engine and propeller de-icing system 
should be activated at all times when OAT is below +10°C, except when it is 
certain that icing will not be encountered. 


Propellers and cowls de-iging switch.......... NORMAL 

Engine guide vane anti-icing switch........... OFF 

loce protection master ее as SUR Rub ON 

Весна tiner SW tenes: q35)sis er Ue Rae eei d FAST (above -89С.) 
SLOW (below -89С.) 
MAIN 
NORMAT, 


The engine guide vane anti-icing switch need only be switched to NORMAL when 
ап ice warning is received. Engine guide vane anti-icing is not to be used 
during take-off or landing or when full power may be required. Check system 
operation as follows: 

Green READY and amber PARTIAL FAILURE lights OUT 

Green PROPS/COWLS cycling lights operating correctly 

Green nacelle scoops lights cycling ON/OFF 
Windshields 


The windshields are electrically heated to prevent ice accumulation and to 
maintain bird-proof strength. High heat selection should only be used when 
absolutely required to maintain vision. Under conditions of low О.А.Т. the 
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the windows should be warmed slowly. Under high O.A.T. conditions, windshield 
heat test will not be conclusive. Test position of the windshield heat control 
must be used with caution as windshield damage can occue. 


Windshield Damage 


In the event of windshield damage: Refer to Figure 12 
Airframe 


The wings and horizontal stabilizer are anti-iced by heated air in the leading 
edges. The elevator horns are protected by electrically operated heating mats. 
The aircraft has been demonstrated to satisfy applicable airworthiness require- 
ments without ice protection for the vertical stabilizer. On receipt of an ice 
warning, check that ice protection master switch is ON, that all control 
switches on systems operators surfaces anti-ice panel are in NORMAL position 
and monitor indicator lights and temperature indicators for proper operation. 


For effective lighting of the horizontal stabilizer anti-icing heater at 
altitudes between 20,000 and 30,000 feet, observe the following maximum airspeed: 


185 knots IAS at 30,000 feet altitude increasing by 6 knots IAS for each 
1,000 feet below 30,000 feet. 


Rudder Control System 


The rudder jack box is protected by an electrically operated jacket. 


The purpose of the jacket is to preclude the possibility of moisture freezing in 
the jack box and restricting rudder movement. Two thermal switches are located 
in the blanket unit. The low switch setting "opens" at 60° + 5° and "closes" at 
10° + 59. The high setting switch "opens" at 95° + 5° and "closes" at 75° + 59, 


The heater should be switched ON when roughness or seizure of the rudder control 
15 encountered. As a precautionary measure it may also be switched ON when the 
airplane enters frigid temperatures following prolonged exposure to moisture. 


The blanket unit is capable of raising the jack box temperature from ~65° to a 
minimum of +40°F. within 30 minutes after switching the heater ON. 


The control switch is located on the flight engineer's anti-icing control panel 
and operates independently of the IPM switch. There is no cockpit indication 
when the heater mat is operating other than the ON and OFF positions of the 
control switch. This switch should always be OFF when the aircraft is on the 
ground to prevent unnecessary heat being applied to the blanket when the GPU is 
on the aircraft. Unnecessary heat can also result in rapid drying out of the 
box lubricant resulting in roush controls. 


The electrical power source for the heater unit comes from the constant-frequency 
bus and the circuit breaker is located on the constant frequency panel АЦВ2. 
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Operational Procedures for In-flight Windshield Failures 


x Panel Affected x 
Description | Gc CDM C C CEDE MCCC SE 


| 


Restrict airspeed 
to 200kts below 


| 
КИШИ u 92005 feet. ee 


2 Breakage of outer glass As in 1 | No restriction 


of Damage Rear | 
Arcing or electrical Switch off electrical Switch off electrical 
power failure power to panel. power to panel. 


| Restrict airspeed to 
200kts below 10,000 


ply 
Breakage of centre glass No restriction No restriction 
ply 
4 Вгеахаре of inner glass No restriction Switch off electrical 
L ply power to panel. | 
5 Breakage of outer and Switch off electrical As in 4 | 
inner glass plies power to panel. 


feet, 


ес n O Ке — V 
reakage oí outer and As im 5 No restriction | 
| | 


centre glass plies 


9%, 


A 


| 
Switch ofí electrical | Switch off electrical 
power to panel. | power to panel. 
Reduce cabin | Reduce cabin 
differential to zero. differential to zero. 
Restrict airspeed 
to 200kts below 
19,090 feet. 


Breakage of centre and 


inner glass plies 


Dreakage of all three | As in 7 As in 7 


glass plies | 
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OXYGEN SYSTEM PRE-FLIGHT CHECK 


Prior to each fiight the oxygen system and equipment is tested as follows: 


Line valve Open 
oystem pressure gauge Pressure checked 
Continuous flow regulator OFF 


Each crew regulator diluter switch NORMAL OXYGEN, breath oxygen 
and check flow on flow indicator. 
Repeat with switch at 100% oxygen. 


FUEL SYSTEM 


REFUELING PROCEDURE 
The following refueling procedure is to be followed by the Flight Engineer 
when it is necessary for him to supervise, or do, the actual refueling. 


Any tanks being refueled above the 807 level will require the precheck 
procedure. 


Preparation 
1. Head the aircraft into the wind, if possible. 
о. Park the brakes or chock the wheels. 
3. Ground the aircraft from three positions. 
a. Two inboard nacelles 
b. Rear fuselage station 1070 


h. Refueling truck to the right and forward of No. № nacelle so that fuel 
quantity meter is in sight of man at ground control panel. 


5. Fire equipment in the area of the refueling truck and the refueling 
point of the aircraft. 
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CONTAMINATION /WATER CHECK 
А. Items needed: 

l. One (1) fuel drain sump plunger 

2. One (1) Mason type glass jar (container) 
B. Procedure (Initial Check) 


1. Best results can be obtained by waiting 1 to 3 hours after fueling 
A/C prior to draining low point sumps. DO NOT OPERATE BOOST PUMPS 
PRIOR ТӨ CHECK. This could result in an unsatisfactory check due 
to any disturbance of sediment or water at the low point sumps. 


2. Connect Mason jar (container) to the fuel drain sump plunger. 
Insert plunger to the low point sump drain and withdraw fuel into 
the container for а visual check. Remove plunger and container. 
Visually inspect fuel for proper color, any moisture/water content 
and for any type of sediment/contamination matter. 


3. Continue with Procedure В.2. for any tank/manifold low point sump 
drain which will be of required use. 


C. Procedure (En Route Check) 


ІТ Procedure B. checked satisfactorily, an additional check of fuel 
contamination for any en route fuel stops would proceed as follows: 


A. Obtain Mason jar (container) and request a fuel sample from the 
low point drain sump for the final point of exit from which the 


new fuel supply is being obtained. 


B. Observe fuel for contamination as in Procedure B.2. 
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1. Determine the fuel load and distribution. (See Figure 13.) 
2. Place the four fuel selector switches FE station to the OFF position. 


3. Select "ground" on the manifold shut-off valve switches (FE station) of the 
tanks to be refueled. 


h. Connect fueling hose and start pump. Do not exceed 50 psi. 


5. At ground control panel, open No. 1 manifold shut-off valve and note rate 
at which fuel enters tank. 


6. Select No. 1 tank on rotary selector switch, press and hold modulator test 
switch. Fuel flow should decrease. 


T. Press and hold shut-off test switch. Fuel flow should cease. Close No. 1 
manifold shut-off valve. 


8. Repeat this procedure for other tanks being refueled above the 807 level. 
When checking & tank, the manifold shut-off valves for all other tanks must 
be closed. 


9. When checking tanks No. 5 and No. T per Para. 6, the modulated flow must 
not exceed 9 U.S. gals./min. 


10. For those aircraft fitted with auxiliary tank excess pressure blow off 
valves, check valves for freedom of operation. 

ll. After prechecking the tanks, open the manifold shut-off valves for the tanks 
being refueled and commenee fueling. 


l2. As each tank reaches its correct quantity, close that particular manifold 
shut-off valve. Monitor fuel quantity with the drip-sticks. 


|-- 
л) 


After all tanks are fueled to their proper quantity, ensure that all 
manifold shut-off valve switches at ground control panel are off. Secure 
adapter сар. 


WARNING 
If there is по indication from either of the pilot valves within two minutes, 
close the manifold shut-off valve to the affected tank. This tank should not 


be refueled through the single point adaptor until the malfunction is cleared. 


Fill that tank via the over-the-wing method. 
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Fuel Loading Schedule - ЈР-1 апа JP-4 Fuel 


JP-1 FUEL at 8. 2 pounds per Imperial(6.8 pounds per US) gallon 


————————————— 


TOTAL FUEL TO BE CARRIED 


Zero to 3660 Imperial (4395 US) gallons 
(30,000 pounds) 
3660 Imperial (4395 US) gallons 
(30,000 pounds) 
| to (b) 
8470 Imperial (10,170 US) gallons 
(69,470 pounds) 


— лы 


(a) 


8470 Imperial(10,170 US) gallons 

| (69,470 pounds) 
to (b) 
| Full capacity 


LOAD FUEL AS FOLLOWS 


Load fuel evenly in four main tanks 


лықа. ی‎ ьш, MÀ r: 


Fill outboard auxiliaries to 
capacity 

Load remainder evenly into 
four main tanks 


Fill outboard auxiliaries to 


capacity 
КІП four main tanks to 
capacity 


Load rernainder into centre 
auxiliary 


JP-4 FUEL at 7. 8 pounds per Imperial (6.5 pounds per US) gallon 


Zero to 3850 Imperial (4625 US) 
gallons (30,000 pounds)i 
3850 Imperial (4625 US) gallons (a) 
(30,000 pounds) 
to (b) 
8470 Imperial (1@,170 US) gallons 
(66,000 pounds) 


m ea am rae жен. 


8470 Imperial (10,170 US) gallons 


22 Sept 61 


Load fuel evenly in four main tanks 


FilY outboard auxiliaries to 
Capacity 
Load remainder evenly in 


—— M —— M 


four main tanks 


Fill outboard auxiliaries to 


(66,000 pounds) capacity 
to (b) Fill four main tanks to 
Full capacity capacity 
(c) Load remainder in centre 
auxiliary 
Figure 15 Section 2 
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Refueling - without Ргеспеск 


1. Determine the fuel load and distribution (See Figure 13). 
2. Place the four fuel selector switches (FE station) to the OFF position. 


3. Select GROUND on the manifold shut-off valve switches (FE station) of the 
tanks to be refueled. 


h. Connect fueling hose and start pump. Do not exceed 50 psi. 


5. At the ground control panel, open manifold shut-off valves of tanks to be 
refueled. 


6. As each tank reaches its correct quantity, close that particular manifold 
shut-off valve. Monitor fuel quantity with the drip-sticks. 


T. After all tanks are fueled to their proper quantity, ensure that all manifold 
shut-off valve switches at ground control panel are OFF. Secure adaptor cap. 


Fuel Management 
A. Fuel Consumption Schedules 
For table of fuel consumption schedules, refer to Figures 14 and 1А. 


B. Normal Operation 


Normal operation of the fuel system for starting, take-off, climbing, 
cruising and landing is as follows: (Ref. Figure 15) 


Fuel selector switches TANK~ENGINE 
Main tanks € pump switches ON 

Manifold shut-off switches CLOSE 

Dump switches CLOSE (guarded) 


Auxiliary tanks booster pump switches OFF 


NOTES: 1. Fuel loading and consumption must be in accordance with the schedule 
as outlined in Figures 13, 14, and 14A, except when operating under 
the alternate procedure of NOTES 5. and 6. following. 


2.. Contents of the center auxiliary tank must be transferred to the 
main tanks when the available capacity in the four main tanks permits 
total transfer of the fuel from the center auxiliary tank except when 
operating under the alternate procedure of NOTES 5. & 6. following. 
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Contents of the outboard auxiliary tanks must not be transferred 
to the main tanks until the total fuel weight is less than 
30,000 pounds. 


The aircraft should not be landed with fuel in the outboard 
auxiliary tanks. 


Irrespective of the fuel loading and consumption sehedules of 
Figures 13, 14, and ША, the aircraft may be operated with any 
preselected quantity of fuel in the center auxiliary tank provided 
the selected quantity is considered to be cargo and is included in 
the zero-fuel weight of the aircraft. Center auxiliary tank fuel 
in excess of the preselected cargo quantity must be loaded and соп- 
sumed in accordance with the schedules of Figures 13, 14, and ША. 
Placard cargo loads of the fuselage are not affected by cargo fuel. 


In the event of a booster pump failure in any one of the four main 
tanks, take-off and landing may be conducted using fuel supplied 
from No. 6 tank to the appropriate engine, in accordance with the 
following procedure: 


А11 manifold shut-off switches CLOSE 
No. 6 fuel booster pump switch ON 
Appropriate fuel selector switch MANIFOLD-ENGINE 


puel Transfer 


Fuel transfer from the auxiliary tanks is performed аз follows: ( Ref. 
Figure 16.) 


Auxiliary tank booster pump switch ON 
1, 2, 3 & h manifold shut-off valve OPEN 
switches 

When fuel indicator shovs empty or the OFF 


low pressure warning light illuminates, 
place auxiliary tank booster pump switch. 


All manifold shut-off valve switches CLOSE 


Fuel Cross-Transfer 


~ 


Fuel eross-transfer from the main tanks is performed as follows: (Ref. 
Figure 17) 


Fuel selector switch(es) for tanks TANK-ENGINE MANIFOLD 
from which fuel is being transferred 
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Appropriate tank manifold shut-off OPEN 
valve switches 


When required amount of fuel has been CLOSE 
transferred, place manifold shut-off 


valve switches 


Fuel selector switches TANK-ENGINE 


E. Fuel Cross-feeding 


Fuel eross-feeding is performed as follows: (Ref. Figure 18) 
All manifold shut-off valve switches CLOSE 
Fuel selector switches TANK-ENGINE-MANIFOLD 
Booster pump switches Operate as required to 


maintain fuel balance 


FLIGHT FINE PITCH STOPS - PROPELLER 


When in position on the runway, before initiating the take-off roll Pilot will 
cheek the FLIGHT FINE PITCH STOPS. 


NOTE: Тһе Flight Fine Pitch Stops check may be accomplished just prior to 
taxiing into position on the runway Provided there are no small planes 
or other objects immediately behind the aircraft that might be damaged 
by the propeller airblast. 


1. Advise Flight Engineer "Checking Flight Fine Pitch Stops." 


№ 


Ensure variable frequency generators tripped. 


3. Advance power levers into the flight range, check Beta warning lights out 
and increase power until at least 70% L.P.R.P.M. is indicated. 


l. Return power lever to FLIGHT IDLE and note L.P.R.P.M. drop to approximately 
56-65%, check fuel flow is approximately 580 lbs./hr. and torque not below 
39 psi. 


The purpose of this check is to determine if the Flight Fine Pitch Stop has 
engaged. It if has, the R.P.M. will decrease »elow minimum constant speed 
because the propeller is limited to 419? pitch and the fuel control is limited 
to flight idle fuel resulting in а drop Of L.P.RH.P.M. 


NOTE: If & fluctuating oil pressure is observed, proceed as follows: (Net 
required when 5.1.0. 421 incorporated. ) 


Pull the Coarse Pitch Solenoid circuit breaker on the affected engine 
(D.C. Main Circuit Breaker Panel). If the oil pressure stabilizes, and 
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Fuel Consumption Schedule ~ JP-1 Fuel 


— emer MÀ Á— 


Ta — 


QC TA К ШЕ ЫАЛ TAKE-OFF 


1Р-| FUEL at 8.2 pounds per Imperial (6.8 pounds рег US) gallon 


Ne ст emer eH = 


CONSUME FUEL AS FOLLOWS 


Use fuel evenly from the four main 


Е 


(30,000 pounds) | tanks 
3660 Imperial (4395 US) gallons (a) Use fuel evenly from four 
(30,000 pounds) main tanks 
to (b) When fuel remaining in each 
8470 Imperial (10,170 US) gallons main tank is 690 Imperial 
(69, 470 pounds) | (830 US) gallons (5645 pounds), 
transfer all fuel from outboard 
auxiliaries to mains in such а 
manner as to distribute fuel 
evenly in the four mains 
(c) Use fuel evenly from four 


8470 Imperial (10,170 US) gallons x (a) 


(09,470 pounds) 


to (b) 
Full capacity 
| 
| 
| 
| 
| 
(c) 
(d) 
| 
(е) 
22 Sept 61 


Figure 1h 


main tanks 


— I emer 


Use fuel evenly from four 
main tanks 

When fuel remaining in each 
main tank is 1475 Imperial 
(1770 US) gallons (12,035 


pounds), transfer all fuel 


3 
from centre auxiliary to 

mains im such a manner as 

to distribute fuel evenly in the 
four mains 

Use fuel evenly from four 
main tanks 

When fuel remaining in each 
main tank is 690 Imperial 

(830 US) gallons (5645 pounds), 
transfer all fuel from outboard 
auxiliaries to mains in such a 
manner as to distribute fuel 
evenly in the four mains 

Use fuel evenly from four 
rain tanks 
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—— ори див чины 


Fuel Consumption Schedule ~ JP-À Fuel 


бакен анавы, 


JP-4 FUEL at 7. 8 pounds per Imperial (6.5 pounds per US) gallon 


—— sere таи et ae | II mm tt о p mnn 


————————— P ит 


TOTAL- FUEL-AT ТАКЕ ОКЕ | ‘CONSUME FUEL Аз FOLLOWS 


€ P очите ие. 


——— a — Y 


v aaa aen pannel ции мне 


Zero to 3850 Imperial (4625 US) gallons | Use fuel evenly from four main tanks 
(30,000 pounds) 


де resi ски се тоа сызышы ی‎ ма шыш сл „елы б ылу свыше ысы шаны EM шы Sel Шыны р сы Ыы аты ары RE RE NO таван на se РЕНЧЕ. 
3850 Imperial (4625 US) gallons | (а) Use fuel evenly from four 
(30,000 pounds) | tanks 
to | (b) When fuel remaining in each 


6479 Imperial (10,170 US) gallons | main tank is 730 Imperial 
(66,000 pounds) | (875 US) gallons (5690 pounds), 
transfer all fuel from outboard 
auxiliaries to mains in such a 
manner as to distribute fuel 
eveniy in the four mains 
(c) Use fuel evenly frem four 
main tanks 
8470 Imperial(10,170 US) gallons | (a) Use fuel evenly from four 
(66,000 pounds) | main tanks 
| (b) When fuel rernaining in each 
| main tank is 1475 Imperial 
| (1770 US) gallons (11,505 pounds), 


ния —————————— лимфы анас ачаа н е4 ша 


to 
Full capacity 


transfer all fuel from centre 

| auxiliary to mains in such а 
| manner ав to distribute fuel 
| evenly in the four mains | 
(c) Use fuel evenly from tour 

main tanks 
(d) When fuel remaining in each 

main tank is 730 Imperial 

(875 US) gallons (5690 pounds), 

transfer all fuel from outboard 

auxiliaries to mains in such a 


—— = — eee cn 


manner as to distribute fuel 
evenly in the four mains 


j 
(e) Use fuel evenly from four 
| ; main tanks 
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NORMAL FEED 


Biagram shows each engine being fed trom its associated tan 
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Fuel Management Diagram - Normal Feed 
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AUXILIARY TANKS TRANSFER 


Diagram snows auxiliary tank fuel being transterred to the wing tanks 
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Diagram shows fuel being cross-transferred trom No. 4 tank to №. 1 tank. 
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CROSS-FEED 


Diagram snows No. 1 engine being cross-ted trom No. 2 tank 
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no appreciable increase in L.P.R.P.M. is noted, this indicates that the 

Secondary Flight Fine Piteh Stop is improperly rigged and is controlling 
the prop prior to the mechanical flight fine pitch stop setting. Repeat 
the check. If indications are normal, and at the Captain's discretion, 

the Coarse Pitch Solenoid Circuit breaker may be RESET and the take-off 

can be made. An entry should be made in the log book and the condition 

corrected prior to subsequent take-offs. 


OPERATION OF THE SWING TAIL AND CARGO DOOR 


The swing tail and the cargo door are hydraulically operated and electrically 
controlled. Hydraulic pressure for both systems is normally provided by the 
auxiliary hydraulie pump, but the hand pump - No. l engine drive pump - or an 
external source can be used. То operate the swing tail or cargo door using 
the auxiliary hydraulic pump, proceed as follows: 


owing Tail - Opening 


ds 
2% 


3. 


® 


MI 


Ох 


2% 


Check for obstructions. 

Place pneumatic pump switch to STANDBY No. 1. 
Place system load/unload switch to LOAD. 
Proceed to swing tail control panel. 


Remove the hydraulie pressure line from the stowage fitting and connect it 
to the swing tail pressure fitting. 


Place the hydraulic pump switch ON. 


Select OPEN on the swing tail control switch until the tail is fully open 
and the light marked OPEN & LOCKED illuminates. 


Switch off hydraulic pump. 


Retract fuselage aligning ramp to provide free access for cargo handling. 


Swing Tail - Closing 


Uum 


15 


Check for obstructions. 

Pneumatic system to STANDBY No. 1 

System load/unload switch to LOAD. 

Return fuselage aligning ramp to NORMAL position. 
Auxiliary hydraulic pump ON. 


Select CLOSE on control switch until the tail is fully closed. 
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T. Auxiliary hydraulic pump switch to OFF. 
8. Disconnect pressure line and stow. 


9. Check lights on control panel are out and visually inspect the lateh pins 
to ensure they are positively engaged. 


10. Pneumatic pump OFF. 

Cargo Door - Opening 

J. Close and lock the ferward entrance door. 

2. Unlock the cargo door, releasing the shear pins before the hooks. 


3. Remove the actuator from the stowed position and connect it to the operating 
linkage. 


lh. Ensure that the forward bulkhead door is fully Open. 


5. Place pneumatic pump switch STANDBY No. 1. 


ON 


Freight door power switch ON. 


T. Hold the control switch, on the control panel above the door, to the OPEN 
position until the door is fully open. 


8. Freight door power switch OFF. 

9. Place the jury strut in position. 

Cargo Door - Closing 

1. Check that the forward bulkhead door is fully open. 
2. Remove the jury strut 


3. Freight door power switch ON. Ensure pneumatic pump switch at STANDBY 
No. l position. 


4, Hold the control switch to CLOSE position until the door is fully closed. 
5. Freight door power switch OFF.' 
6. Place pneumatie pump switch OFF. 


T. Lock the cargo door, engaging the hooks first and then the shear pins. 
Visually inspect hooks and shear pins for positive engagement. 


8, Disconnect the actuator from the linkage and place in the stowed position. 
9. Stow the jury strut. 
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Three Engine Ferry Flight Operation 


Ferry flight of CL-hhDh aircraft with one engine inoperative may be authorized 
in accordance with the general provisions of CAR 1.77 in conjunction with the 
specific limitations and procedures of the basic Flight Manual. 


A. Limitations 


1. Propeller configuration: These data are applicable with the propeller 
of the inoperative engine either feathered or removed. 


2. Maximum take-off weight: The maximum take-off weight for each indivi- 
dual ferry flight shall not exceed the minimum weight necessary for 
the particular flight, and shall not exceed the lesser of the following: 


а. 


D. 


190,000 pounds. 


The maximum weight permitted by climb performance requirements for 
the airport elevation and the ambient temperature existing at time 
of take-off, as presented in Figure 19. 


The maximum weight permitted by field length requirements for the 
airport elevation and runway gradient, and the ambient temperature 
and wind component existing at time of take-off, as presented in 
Figure 20. 


D. Procedures 


l.  Take-off: 


а, 


15 Мау 81 


Pre-select three divisions of rudder trim against the operating 
asymmetric engine. 


Ihe pilot should open two symmetrical engines to full power against 
the brakes. 


Тһе co-pilot should hold the control column full forward and select 
full aileron against the asymmetric live engine. 


The pilot should release the brakes and apply power on the asymme- 
tric engine as rapidly as directional control will allow. (Full 
power on the asymmetric engine should be achieved by approximately 
30 knots. Full rudder and some nosewheel steering will be 
necessary initially.) 


When the three engines are at full power the pilot should take over 
the control column, maintaining forward pressure as necessary for 
directional control, and returning aileron to neutral prior to 
reaching Vp. 
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f. Firmly rotate at the normal Vp speed. 


5. Accelerate to the normal Vo speed by 35 feet, initiating gear 
retraction after lift-off. 


h. Continue take-off in accordance with approved procedure for 
take-off following engine failure. 


2: Other: 


a. Conduct climb to altitude, cruise, descent, and landing operations 
in ассогдапсе with normal procedures for one engine inoperative 
сопат ова 


С. Maximum Take-off Weight Permitted by Climb Requirements 


Ihe maximum take-off weight permitted by climb performance requirements 
for varying airport altitudes and temperatures is shown in Figure 19. 


The prescribed condition is the 1.2% climb gradient requirement of PROCAM 
1.71-5, at a height 1500 feet above the take-off surface, with'two engines 
inoperative in the Final Take-off Configuration of ЦТ.120(с). 


Avrorafu Configuration: 


Landing Gear Retracted 
Wing flaps Retracted 
Engines ‘a Two engines inoperative, the propeller 


feathered on the engine which failed 
during flight, the propeller of the other 
inoperative engine removed or feathered. 
Two engines operating at Maximum Continuous 


Power. 

Airspeed 3-Engine final take-off and minimum flap 
retraction (Flaps 0°) speed (Section 1, 
Figure 5) 

Pressurization Ambient altitude 


Example: The example shows that at a pressure altitude of 1500 feet and 
an ambient temperature of 22°C (ISA + 10°C) the maximum permissi- 
ble take-off weight is 168,000 pounds. 


NOTED; 1. The- clino requirement оп which this chart 1s- Базейд is the only 
climb requirement specified for 3-engine ferry flight authori- 
zation. 
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2, At a particular airport the allowable take-off weight may be less 
than the appropriate maximum permissible take-off weight obtained 
from this chart because of the field length. 


3. Тһе change in slope at line А-А on Figure 19 is caused by the 
engine operating characteristics. 


D. Maximum Take-off Weight Permitted by Take-off Field Length Requirements 


The information given in Figure 20 enables the maximum take-off weight to be 
determined for a given airport field length at varying ambient temperatures, 
airport altitudes, runway gradients and reported wind. components. 


For a given field length, the maximum take-off weight is limited by the 
three engine take-off distance requirements of PROCAM 1.77-5, i.e. 115 per 
cent of the take-off distance to 35 feet with one engine inoperative from 
start of roll. 


~ 


Associated Conditions: 


Landing Gear Retraction initiated upon lift-off 
Wing flaps 67 
Engines Two symmetrical engines at take-off pewer 


from brake release. Power on asymmetric 
engine applied as directional control 


permits. 
Airspeeds ` (See below) 
Runway Hard, dry surface 
Power plant and airframe Off 
anti-icing 
Pressurization Ambient altitude 


At light weights the engine-out controllability limitation overrides the nor- 
mal take-off speeds and this has necessitated the separation of the altitude- 
temperature grid on the left-hand side of Figure 20 into two parts. The upper 
part B is used for the normal take-off speeds and the lower part A when the 
engine-out controllability speeds are limiting. То find which part of the 
grid to use, first determine the take-off weight limited by climb performance 
from Figure 19. Using this weight and the ambient conditions, determine the 
Take-off Speed (V2) from Section 4, Figure 4. Note whether part А or B on 
this figure is limiting, and use the corresponding grid on Figure 20. An 
illustrative example for use of this type chart is contained in Section 3, 
Figure 2. Engine failure recognition speed V4, and rotation speed, Ур, are 
as presented in Section 4, Figures 2 and 3, respectively. 
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Maximum Take-off Weight Permitted by Take-off Field 
1 Nov 62 Length Requirements for Three Engine Ferry Operation 
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FERRY FLIGHT OPERATIONS 


Ferry Flight with Landing Gear Doors Removed and with Landing Gear Down 


Ferry flight with the landing gear doors removed and with the landing gear 
in the DOWN or UP position, may be authorized in &ccordance with the 
general provisions of FAR 21.197 in conjunction with the following limita- 
tion and requirements. Except where altered herein, the normal limitations 
and procedures of the basic Flight Manual apply. 


A. Limitation 


Maximum airspeed 240 knots IAS 
(Landing gear UP or DOWN) 


to 


Requirements 


(1) Landing gear DOWN 
(a) Remove main gear forward doors. 
(b) Remove main gear radius rod doors. 
(c) Remove nose gear aft doors. 
(d) Remove any doors that are damaged. 
(2) Landing gear UP 
Remove damaged doors. 


(3) NOTE: Any door control rods that are left loose as a result of 
| | door removal must also be removed. | 
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OPERATING LIMITATIONS 


Weight Limitations 
A. Maximum Permissible Take-off Weight 


Maximum weight approved for take-off varies with airport altitude. 
ambient temperature, available runway length, runway gradient and wind 
component existing at the time of take-off. The following limitations 


apply: 


The maximum take-off weight shall not exceed the weight shown in 
Figure l of this Section as appropriate for the airport altitude and the 
ambient temperature existing at the time of take-off, or the weight shown 
in Figure 2, as appropriate for the airport altitude, the length and 
gradient of the runway used for take-off, the ambient temperature and 
head or tail wind component existing at the time of take- off. 


The maximum take-off weight determined from Figures 1 and 2 may be 
increased by an amount equal to the weight of fuel consumed in taxi, 
holding and take- off run up to a maximum of 1000 pounds. 


The maximum permissible take-off weight shall in no case exceed 
210, 000 pounds. | | 


The maximum permissible weight for taxiing shall in no case exceed 
211, 000 pounds. ии 2: 


B. Maximum Permissible Landing Weight 
Maximum weight approved for landing varies with airport altitude and 
ambient temperature in accordance with Figure 3. The maximum 
permissible landing weight shall in no case exceed 165, 000 pounds. 
C. Maximum Gross Weight with Zero Fuel 
The maximum gross weight with zero fuel shall in no case exceed 


155,000 pounds, For variation of limit airspeed, VMO, with zero 
fuel weight, refer to Para. 5. 
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Fuel Load Limitations 


АП weights in excess of the maximum gross weight with zero fuel must 
consist of usable fuel. 


All weights in excess of the maximum permissible landing weight must 
consist of jettisonable fuel. 


Irrespective of the gross landing weight, the maximum fuel weight 
permissible for landing is 30, 000 pounds plus the weight of cargo fuel 
defined in Note (5) of the Fuel Management Procedure (Ref. Sect. 2, 
Para. 23.). 


Fuel іп the main tanks must be distributed symmetrically about the 
airplane centre-line for landing. 


Landing with fuel in the outboard auxiliary tanks is not permissible. 


The maximum permissible lateral moment due to asymmetric fuel dis- 
tribution between left- hand and right-hand tanks is 123, 000 foot- pounds. 


Approved Loading Schedule 


The aircraft must be loaded in accordance with an approved loading 
schedule based upon authorized weights and associated centre of gravity 
limits. (Ref. Sect. 20 Weight and Balance.) 


In order to prevent damage to the flight control runs under negative G con- 


` ditions, cargo in the lower compartments must be tied down. 
Centre of Gravity Limits 


The centre of gravity of the aircraft must be maintained within the centre of 
gravity limits shown in Figure 4. 


The datum for the centre of gravity limits is at station zero, which is 633.00 
inches forward of a jig point located on the underside of the fuselage. 
immediately forward of the front spar on the aircraft centre-line. The jig 
point is a Phillips head screw on the skin joint. 


The length of MAC is 192.86 inch. 


The leading edge of the MAC is located 665.72 inches aft of Station 0. 
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Operational Limitations 


A. Take-off 


Altitude 

Ambient Temperature 
Maximum 
Minimum 

Tailwind Component 


Hunway Gradient 


zb š Landing 


Altitude 

Ambient Temperature 
Maximum 
Minimum 


Tailwind Component 


C. Enroute Flight Paths 


Altitude 
Ambient Temperature 
Maximum 


Minimum 


4. Power Plant Limitations 


A. 


| Nov 62 


(1) 


(2) 


Engine Limitations 


Number and Type: 


Manufacturer: 


Sea level to 8000 feet 


ISA + 35°C 
ISA 507€ 
10 knots 


+ 2% 

Sea level to 8000 feet 
ISA + 35°C 

ISA - 50°C 

10 knots 

Sea level to 30, 000 feet 
ISA + 35° C 


ISA - 50°С 


4 КоПв-Коусе Tyne 12 МК 
515 


Rolls-Royce Limited 
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Jet ще 
Operating Propeller Thrust Max Max (at sea Time 
Condition Shaft hp (1b) HP rpm LP rpm level) Limit 
Take-off 5,095 1, 065 18,150 15,250 735 (b) 5 minutes 


(102.9%)(a) (99. 8%)(а) 665 (b) Post RR. Mod. 1426 


Maximum 4,685 940 17,950 14 500 715 (b) 

Continuous (101. 7%)(а) (94.9%)(a) 645 (b) Post RR. Моё. 1426 
Maximum 

Reverse 16, 600 |. 13,250 685 | minute 

Dt (94. моја) (86.7%)а) 620  ,, 1 minute, 


вы 


NOTES: (a) Corresponding reading of tachometer with zero instrument error. 


sane 


(b) TGT limits increase by 2-1/2°C per 1000 feet of altitude. 


B. Air Turbine Starter 


(1) Starter operating time must not exceed 40 seconds during any one 
starting attempt. 


(2) A maximum of 3 consecutive 40-second starts may be carried out in 
succession, provided that a minimum period of one minute elapses 
from end of one operation to start of the next. 


(3) A 15-minute cooling period must follow any 3 consecutive 40-second 
operations. | 


(4) The starter may be operated for any number of 30-second operations 
provided à minimum of three minutes elapses between successive 
operations. | 


(5) Starter inlet temperature limits and corresponding pressure limits. 


Maximum 310° C 26 рвір 
Intermediate 150° G 32 psig 
Minimum - 30°C 32 psig 


(6) Starter system pressureandtemperature limits at ground connection. 


Maximum pressure 34 psig 
Maximum temperature 270°C 
Minimum temperature 20° C 
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C. Fuel System Limitations 


(13 


Total usable fuel quantity 9,992 Imperial (12,000 US) gallons 


Fuel Grades 


Grade (Type) _ | Specification | 


D. Eng.R.D. 2453 Issue | 

D. Eng.R.D. 2494 Issue 8 

A.S.T.M. D1655-78 JET A 
Kerosene Type A.S.T.M. D1655-T8 СЕТ А-1 
(AVTUR: JP.1) CAN 2-3, 23-MT8 (Canadian) 

MIL-T- 83133 (JP.8) 

- I. A. T. 4. 1918: Kerosene type 

AIR 3h05/C (French) 

О.в. Tel e TSSL (GOST 10227-62) 

U.S.S.R. T-7 (GOST 12308-66) 

U.S.S.R. RT (GOST 1656h-T1) 


Romanian State (3754/73) (с8-3) 
Romanian State STAS 5639 


D. Eng.R.D. 2454 Issue | 
| D. Eng.R.D. 2h86 Issue 9 
Wide-Cut Fuel | A.S.T.M. 01655-78 JET В 
(AVTAG: ХР.) x I.A.T.A. 1978 JP.k type 
CAN 2-3.22 MT8 (Canadian): 


MIL-T-562hK JP.4 grade 

AIR 3407/B (French) 

TL 9130-006 Issue 5 (German) 
U.S.S.R; qs (GOST: 10027-62) 


Dir Enge RD: 2452 Issue 2 
| | D. Eng. R.D. 2h98 Issue T 
High Flash Point | 3-GP-2he (Canadian) 
(AVOCATS. 99:5) | МІТ,-Т-562ЦК JP.5 grade 
| AIR 3h0h/C (French) 
TT, 9130-007 Issue № (German) 


NOTE: Fuel specification D. Eng. R.D. 2153 and D. Eng. R.D. 2454 


15 May 81 


already include а corrosion inhibitor to D. ENG. R.D. 2h61 
and anti-icing additive to Specification D. Eng. R.D. 2451 
(Issue 2 or later issue) to approved limitations. 


(a) Approved Deviations ` 


Fuels with the following deviations from Specific D. Eng. R.D. 
2494 are acceptable e.g. U.S.S.R. fuels Ті, TS-1, Т-Т and RT 
and Canadian Can 2-3.23-MT8. 


Flash point ~ Minimum 28 deg.C. (82.4 deg.F) 
Mercaptan sulphur - Maximum 0.005 per cent. by weight 
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(b) Optional Additives 
The following additives (additional to those included in the 
above D. Eng. R.D. Specifications) are approved by Rolls-Royce 


Limited subject to the limitations stated: 


(i) Corrosion inhibitor/lubricity aids 


Additive Concentration Range - 1b/35000 Imp.Gallons(mg/1) 
Minimum Maximum 
Hitec E515 Ще (11L me/l) T.5 (21 me/1) 
Apollo PRI 19. 3 (9 mg/l) 8 .(?3 mg/1). 
Tolad 245. _ 7.5 (21 mg/1) 19 (3h mg/1) 
Emery 9855 о. 1.5 (13 mg/1) 19 (3h mg/1) 
DuPont DCI-4A | 3 ( 9 mg/l) 8' (23 mg/1) 
Hitec E580  . 3 (9 mg/1) 6 (23 mg/1) 
NALCO 5103 3 (9 mg/1) 8 (23 mg/1) 


NOTE: The minimum requirement is to ensure that sufficient 
additive is available when it is required to act аз а 
lubricity aid. | 


(ii) Anti~icing Additives - Max. concentration 0.15 per cent. by 
volume. 


ве D. Eng. R.D. 2451 (Issue 2) 
Хр - D. Eng. R.D. 2451 (Issue 1) er any exact equivalent. 
c - MIL-1-27686E 
*  - It is preferred that additive b is not used.. 
(2) Fuel Pressure 
Minimum inlet fuel pressure at high pressure pump 9 psi 


(3) Booster Pumps 


The booster pumps in tanks supplying engines must be on and operating 
for take-off. 


D. Oil System Limitations 


(1) Oil Grade 


Engine and Accessory Gear-Box Esso Aviation Turbo Oil 35 
(also marketed 
as Enco Turbo 011 35) 
Penola Turbine Oil 35 
Humble Turbine Oil 35 
Castrol 98 


Constant Speed Drive Oils conforming to MIL-L-7808 
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(2) Engine Oil Temperatures 
Minimum for ground starting | 
Minimum for opening up or 


air relight starting 


Maximum - unrestricted 
Castrol 98 
Other approved oils 


Maximum - l5-minute limit 
Castrol 98 
Other approved oils 


(2A) Engine Turbine Bearing Oil Temperature 


- 30°С 


-15°С 


105°С 
100°С 


110°С 
105°С 


If observed engine turbine bearing scavenge oil temperature 
exceeds 1809С during cruising flight, the engine should be 
shut down to preclude hazardous structural failure. 


(3) Constant Speed Drive Temperature 
Minimum for starting 
(4) Engine Oil Pressures 


Normal (at 90° C) 
Minimum (at 100? C) 


Minimum to complete flight 


(5) Accessory Gear-box Oil Pressure 


Minimum for operation 


13 Sep 66 


-40° C 


40 to 65 psi at 14,500 
LP rpm (94.9%) 


40 psi at 14, 500 LP rpm 


(94.9%) 


38 psi at 11,000 LP rpm 
and above; 30 psi at all 
rpm below 11,000 LP rpm 


16 to 19 psi (warning light 
out) 


Section 
Page 
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E. Additional Turbine Gas Temperature Limitations 


— na F r 


Maximum during start 

F. Additional RPM Limitations 
Maximum overspeed (20 seconds) 
Maximum overspeed (20 seconds) 
Minimum for approach 
Minimum GR /Idle 


Restricted rpm band 


w у 


800°С (momentary) 

12590 (momentary) Post RR Mod 1126 
16, 800 (110.0%) L,P rpm 

18,600 (105.5%) HP rpm 

10 500 (68.8%) LP rpm 

11, 100 (72.8%) LP rpm 


6, 500 (42.5%) to 8, 500 
(55.6% LP rpm 


NOTE: When the aircraft is stationary, operate the engine with the power 


lever in the GR RUN position. 
G. Propeller Limitations 


Manufacturer 


Number and Model 
Blades 


Diameter 


Rotation 


deHavilland Propellers 
Limited 


4 Model PD 228/476/2 
4 


16 feet (40.14 inches, 
-1.00 inches) 


Counter-clockwise tractor 
(viewed from the rear) 


(1) Pitch Settings at Station 72.0 Inches (75%) 


Maximum reverse 
Ground Idle 


Flight Idle 


Feather 
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-17° (Mechanical stop) 
-7° (BETA detent) 


+12° (Hydraulically with- 
drawable mechanical stop) 


+83° (Mechanical stop) 
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The automatic drag limiting system (ADLS) must be operational for 
take-off. The power levers must not be moved aft of the FLIGHT 
IDLE position while the aircraft is airborne. 


(2) DELETED 


Time limit for the operation of the feather pump on the ground is 2 
minutes;a 30 minutes pump cooling period must be allowed for 
between duty cycles. | 


5.  Airspeed Limitations 


| АТТ KNOTS MACH 


1000 | | НЕЕ E 


MAXIMUM SPEED FOR FLIGHT 
TESTING OR PILOT TRAINING 


The maximum speed or 
Mach number authorized 
for flight testing or pilot 
training operations, à 


135,000 1b 


or less. 


Zero Fuel 
Weights 


Zero Fuel 
135,000 1b to 


Q 
rH 
СЭ: 4 
© 
© 
те 
< 
— 


Zero Fuel 
145,000 1Ъ to 
155,000 lb, 
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Умо/Ммо MAXIMUM OPERATING 
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LIMIT SPEED 


The maximum operating limit 


speed or Mach number, 
Умо/Ммо, varies with 
altitude and with zero fuel 
weight, and is presented for 
eleven zero fuel weights. 


УМО/ мМмо shall not be 
deliberately exceeded in any 
regime of flight (climb, 
cruise, or descent), except 
where a higher speed is 
specifically authorized for 
flight test or pilot training 
operations, or for approved 
emergency procedures, 


At sea level the "SL" pointer 
indicates the permissible 


V MO: 


From sea level to 20,000 feet, 


the permissible VMO varies 
linearly between the ''SL'' 
апа ''20'' pointers, For 
example, at 10,000 feet the 
permissible VMO 15 just 
half-way between the "SL" 
and "20" pointers, | 


At 20,000 feet, and above, 
the "20" pointer indicates 
either the permissible УМО 
or the airspeed correspond- 
ing to the permissible MMO; 
whichever is lesser 


Умо/Ммо LIMITA TIONS 


Altitude 
(1000 ft) 


41000 | 261 | 263 


= ——— ——rO — —— ле селен news 


l _ bud 


к 266 | 268 


141000 ШІСІ 


139000 |271 


137000 |273 


135000 
ог less 


276 


Prior to each take-off, set the Airspeed 
Limit Datum and the Умо/Ммо Aural 
Warning Selector as prescribed below. 
Do not reset in flight. 


(а) Set "SL" limit pointer to the 
"SL' Умо shown for the nearest 
higher ZFW, 


(b) Set the Aural Warning Selector 
to the nearest higher ZFW of 
the УМО/Ммо limitations table 
or placard. 
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MAXIMUM FLAP EXTENDED 

| SPEED. The maximum speed 
with the flaps in a prescribed 

extended position: 

Flap extended 5° 

Flap extended 15° 

Flap extended 30° 

Flap extended 45° | 
For emergency descent when above 
14,000 feet 


230 0.51 0.50 
230 


198 
150 
171 


MANOEUVRING SPEED. The 
maximum speed for severe 
manoeuvring. Extreme ap- 
plication of primary flight 
controls should be confined 


to speeds below this value. 210 


MAXIMUM LANDING GEAR 
OPERATING SPEED. The 

| maximum speed at which 
the landing gear may be 


raised or lowered safely. 27% 180 


Мүз MAXIMUM LANDING GEAR | | 
EXTENDEB SPEED. The maximum | 
_ Speed at which the aircraft can be flown | 
| safely with the landing gear extended | | 
| and locked. | 


VMCA | MINIMUM CONTROL SPEED. 
ADLS operative. (Sea level 
standard day) 


Ac tec PP брата. Ee леті 


| MAXIMUM LANDING LIGHT 
| OPERATING SPEED. 


| MAXIMUM LANDING LIGHT 
EXTENDED SPEED. 


MAXIMUM FUEL DUMP CHUTE 
| OPERATING AND EXTENDED 
| SPEED. 


ia م‎ 


MAXIMUM WING SPOILER 
| OPERATING SPEED. 
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Flaps Retracted 
At all speeds up to YMO ог Мис -1.0 G to +2.5G 


At all speeds іп excess ой VMO Or Мис 0.0 G to +2.5G 
Flaps Extended - all speeds up to Урр 


Flaps extended 5? 0.0G to +2.5G 


Flaps extended 15? to 45? 0.0G to +2.0G 
Minimum Flight Crew 


The minimum flight crew required for performing all functions necessary to 
comply with the airworthiness standard is three (3): 


I Pilot 
] Co-pilot 


] Systems Operator 


— a nc A 


Тһе CL-44D4 is certificated in the Transport Category under the appropriate 
portions of the U.S. Civil Air Regulations, Part 4b, and Special Civil Air 
Regulation 422B dated 9th July, 1959. When required equipment is installed 
and operational, operation is permitted at night and under IFE conditions. 


Maximum Approved Operating Altitude 


For aircraft engaged in carriage of cargo, the maximum operating altitude is 
30,000 feet. | 


Auto Pilot Limitations 


The CL-44D4 incorporates the Eclipse-Pioneer PB-20H auto pilot system. 


The auto pilot is approved for operation up to Уық speed. With the auto pilot 
engaged, the following airspeed limits must be observedfor operation of the flaps: 


Extending flaps 180 knots IAS maximum 


Retracting Flaps 160 knots IAS maximum 


When the glide slope function is engaged, damping is provided over the 
automatic manoeuvring which progressively reaches a maximum after а loss 
of 1500 feet in altitude. Therefore engagement of the automatic glide slope 
function above 1500 feet will possibly result in insufficient manoeuvring 
sensitivity during final approach. 


Icing Limitation 


The CL-44D4 aircraft is approved for operation in atmospheric icing conditions. 
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12. Power Plant Anti-icing and De-icing Systems Limitations 
The power plant anti-icing and de-icing systems must not be operated in 
ambient temperatures above 10°С. 
13. Wing Anti-icing Systems Limitations 
The wing anti-icing system must not be operated in ambient temperatures 
above 10°С. 
14. Windshield Heat Limitation 
For compliance with bird-penetration strength requirements, the windshield 
heat must be on at all times during flight at airspeeds in excess of 200 knots 
IAS in the attitude range Sea Level to 10, 000 feet. 
15. Pressurization Limitations 
Maximum operating differential pressure 6.55 psi 
Outflow valve relief setting 6.9 psi 
The airplane must not take off or land with the cabin pressurized. 
16. Miscellaneous Limitations 
A. Instrument Marking Colour Code 
Red radial line | Limit of operation 
White radial line (long) on | 
TGT indicator Maximum for starting 
Red dots forming an arc on © Range of Take Off and 
TGT indicator Maximum Continuous 
TGT limits variable 
with altitude 
White radial line (long) on Maximum overspeed for 
RPM indicators 20 seconds 
Red arc _ | Restricted operating range 
Yellow arc Take-off and caution range 
Green arc Normal operating range 
White radial line (short) Alignment index or check 
points 
В. Oxygen System Limitations 
Deleted 
] Dec 64 Section 3 
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Normal operating pressure | 2700 to 3000 psi 
Maximum operating pressure 3125 psi 


D. Electrical System Limitations - Variable-frequency A.C. 


The electrical load limitations for any one variable-frequency a.c. 
generator are as follows: 


LOAD TIME LIMIT 
60.0 KVA НН Continuous 
90.0 KVA | m | ' 5 minutes 
120.0 KVA . 5 seconds 
Ground Running 20 K VÀ 15 minutes 


E. Electrical System Limitations - Constant-frequency A.C. 


The electrical load limitations for any one constant-frequency a.c. 
generator are as follows: 


LOAD TIME LIMIT 
40.0 KVA Continuous 
60.0 KVA 5 minutes 


80.0 KVA 5 seconds 

F. Ground Running 

LOAD TIME LIMIT 

25.0 KVA 15 minutes 

G. Electrical System Limitations - D.C. 

The d.c. limitations per d.c. power supply unit are as follows: 

POWER SUPPLY CAPACITY TIME LIMIT 
200 amperes | MEE Continuous 
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300 amperes 2 minutes 
500 amperes к СЕА 5 seconds 
Н. Wing Spoiler Limitations 
Spoiler system must be operative for take- off. 
I,  Anti-skid System Limitations 
АП anti-skid units must be operative for take- off. 
du Fuel Dumping Limitations 


For jettisoning fuel in level flight, normal descent, or all-engine clim! 
wing flaps may be in the retracted or take-off (15°) position. For 
jettisoning fuel in climb attitude with one or more engines inoperative, 
use only Take-off flap position. 


K. Swing Tail Operating Limitations 


The swing tail must be in a closed position and latched when winds are 
in excess of 60 mph. 


' 
D 


For operation of the swing tail, the maximum permissible wind velecit; 
component normal to the fin is 30 mph. When operating the swing tail 
with winds in excess of 30 mph, the airplane must be so positioned that 
the wind component tending to assist the opening or closing of'the tail 
does not exceed 30 mph. . 


Following operation of the swing tail, the lock pins must be visually 
checked by a member of the Flight Crew prior to take- off. 


Engine No. 1 may be run between GR RUN and MAX. BETA power 
settings to provide auxiliary power for operating the swing tail. Engine 
No. 2, 3 or 4 must not be run with the swing tail open or operating. 


No ground manoeuvring or jacking of the aircraft is permitted when the 
swing tail is unlatched. 


L. Nose Wheel Steering Limitation 
The minimum nose wheel load consistent with adequate control of the 


airplane on the ground is 5, 000 pounds with a corresponding oleo pressu 
of 200 psi. 
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17. Maximum Take-off Weight Permitted by Climb Requirements 


The maximum take-off weight permitted by climb requirements for varying 
airport altitudes and temperatures is shown in Figure 1. 


The critical configuration is the gear-up take-off configuration of 4T.120(b) 
and is defined as follows: 


Airplane Configuration: 


Landing gear Retracted 
Wing flaps 15^ 
Engines | : One engine inoperative and 


propeller feathered. 
Operative engines at Take- 
off Power. | 


Airspeed Vo (Seer FIC) 


Power plant and 


airframe anti-icing Off 
Pressurization Ambient altitude 
Example 


The example given shows that at a pressure altitude of 1500 feet and an 
ambient temperature of 22°C (ISA + 10°C) the maximum permissible take-off 
weight 15 201, 200 pounds. 


NOTES: (1) Use of this chart ensures compliance with all the appropriate 
climb requirements contained in Regulation SR- 4223. 


(2) At a particular airport the allowable take-off weight may be less 
than the appropriate maximum permissible take-off weight 
obtained from this chart because of the field length or take-off 


flight path obstacle clearance becoming critical. 


(3) The change in slope at line A-A on Figure l is caused by the 
engine operating characteristics. 


18, Maximum Take-off Weight Permitted by Take-off Field Length Requirements 


The information given in Figure 2 enables the maximum take-off weight to be 
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determined for a given airport field length at varying ambient temperatures, 
airport altitudes, runway gradients and reported wind components. 


The maximum take-off weight is limited by the four-engine take-off distance 
requirements of Paragraph 47.117(а) (2) of SR-422B, this distance being 
greater than the corresponding accelerate-stop distance and take-off distanc: 
to 35 feet with an engine failure at the scheduled V3 speeds (5ect.4, Fig.2). 


Associated Conditions: 


Landing Gear = | Retraction initiated upon 
lift-off 

Wing flaps Е 15° 

Engines | Take-off Power 

Runway ‘Hard, dry surface 


Power plant and 
airframe anti-icing Off 


Pressurization Ambient altitude 


At light weights the engine-out controllability limitation overrides the norma 
take-off speeds and this has necessitated the separation of the altitude- 
temperature grid on the left-hand side of Figure 2 into two parts. The upper 
part Bis used for the normal take-off speeds and the lower part A when the 
engine-out controllability speeds are limiting. To find which part of the grid 
to use, first determine the take-off weight limited by climb performance 
from Figure 1. Using this weight and the ambient conditions, determine the 
take-off safety speed (V5) from Sect.4, Fig.4. Note whether part A or В on 
this figure is limiting and use the corresponding grid on Figure 2. The 
following example illustrates this general case. 


Example 1 (Single arrows) 


At an ambient temperature of 22°C (ISA +10° C) and a pressure altitude of 
1500 feet, Figure 1 gives a take-off weight limit of 201,200 pounds. Entering 
Sect.4. Fig.4 with these conditions gives a Vz from A of 116 knots IAS and 
from B 136 knots IAS. Hence part Bis limiting. 


Entering with the ambient conditions into grid B of Figure 2 shows that with 
a runway length of 7430 feet, a gradient of 1.1% uphill and a reported 
headwind of 14 knots, the maximum take-off weight is 192, 200 pounds, which 
is less than the take-off weight limit from Figure 1 and is therefore limiting. 
The value of V> for this limiting weight can then be read from Sect.4, Fig.4. 
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Example 2 (Double arrows) 


This second example is piven to illustrate the method of determining the 
take-off weight when engine-out controllability limits the take-off speeds. 
The example is arranged to fall within the area bounded by the dotted lines, 
this area being the overlap of the two weight grids for the appropriate A or 


P, B rid š 


At an ambient temperature of 22° C (ISA + 7° C) and a pressure altitude of seà 
level, Figure | gives a take-off weight of 205, 000 pounds. Entering бесі. 4, 
Fig. 4 with these conditions gives a take-ofi safety speed V, from A of 1-20 
кљове. LAS dud irons B 151 Knots- LAS. Hence part D is lating. 


Entering grid В on Figure 2 with these ambient conditions (identified by 
circles), shows that with a runway length of 5100 feet, a gradient of 2% 
uphiii and a reported tailwind of 9 knots, the maximum take-off weight is 
152, 500 pounds. Ihe intersection occurs within the scope of the weight grid 
applicable fO prid ме the lower dashed line) and therefore cannot 
Бе immediately rejected. This weight is less than the take-off weight trom 
Figure 1 and is therefore limiting. On checking the Ур speed for this limiting 
weight irom- Secte; Тарга, rt 1s found thatthe V» Ітоп ovas 12% knots [AS 
and from B 119 knots IAS; hence part À is now limiting. 


As this is so, itis necessary to recalculate the take-off weight by entering 
grid A on Figure 2 with the ambient conditions (identified by squares) and for 
the same runway conditions it is found that the take-off weight is 150, 000 
pounds. On-checking the new V, speed from ове 4; Етра“, itis found that 
М from А is 120 knots LAS апа from В 118 knots IAS, therefore part А is 
still limiting. The limiting take-off weight is therefore 150,000 pounds and 
the take- off safety speed V, is 120 knots IAS. 


AR ie ere ttn oe oo all 


NOTE: The wind grid is factored; reported wind may be used directly. 
19, Maximum Landing Weight Permitted by Climb Requirements 


The maximum landing weight permitted by climb requirements for varying 
airport altitudes: and téinperatureées is shown in Figure 3. 


^t conditions to the right of line B-B on Figure 3, the critical configuration 
512 All-engines-operatinp Landing Climb configuration of 4T.119, and is 


| 


defined as follows: 

Aircraft Configuration: 
Landing gear | Extended 
Wing flaps 45* 
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Engines 


Airspeed 


Power plant and 
airframe anti-icing 


Pressurization 
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All engines at Take-off 
Power 


Sect.4, Fig.5 
Off 


Ambient altitude 


At conditions to the left of line B-B Figure 3, the critical configuration is the 
3-engine Approach Climb configuration of 4T-120(d) and is defined as follows: 


Aircraft Configuration: 
Landing gear 
Wing flaps 


Engines: 


Airspeed 


Power plant and 
airframe anti-icing 


Pressurization 


Example 


Extended 

30? 

One engine inoperative and 
propeller feathered. 
Operative engines at Take- 


off Power. 


Sect.4, Fig.5 


Off 


Ambient altitude 


Ihe example given shows that at a pressure altitude of 1500 feet and an 
ambient temperature of 32° C (IAS + 20° C) the maximum permissible landing 


weight is 162, 800 pounds. 


NO TES: 
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(1) 


Use of this chart ensures compliance with all the appropriate 
climb requirements contained in Regulation SR-422B. 


At а particular airport, the allowable landing weight may be less 
than the appropriate maximum permissible landing weight 
obtained from this chart because of landing field length becomin; 


The change in slope at line А-А in Figure 3 is caused by the 
engine operating characteristics. 
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Centre of Gravity Envelope - Gear Extended (Basic Aircraft) 
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PERFORMANCE AND FLIGHT CHARACTERISTICS 


l. Performance Definitions 
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Stalling speed or the minimum steady flight speed at which the airplane 
is controllable. 


Critical Engine Failure Recognition speed is the maximum speed at 
which the pilot can recognize an engine failure during the take-off run 
and stop within the scheduled runway length, OR the minimum speed at 
which an engine failure can be experienced and the take- off safely 
continued without over-running the take-off flight path. It shall not be 
less than VMCG nor greater than Ув. 


The Minimum Control speed оп the ground is the minimum speed at 
which the take-off can be continued using only the aerodynamic controls 
to maintain direction when an outboard engine suddenly becomes 
inoperative with the remaining three engines at take-off power. 


The Rotation speed is the speed at which the pilot starts to rotate the 
airplane to obtain the У, speed at 55 feet above the runway surface. 
Ув must not be less than: 


(1) V, 


(2) 1. ОЗУ сд 


(3) А speed permitting the attainment of У, speed at 35 feet above the 
runway surface. 
(4) А speed permitting а Урок of not less than: 


(a) 1.10 times the four-engine VMU 


(b) 1.05 times the three-engine VMU 
The Minimum Control speed in the air is the minimum flight speed at 
which the airplane is controllable with à maximum allowable bank 
angle of 59, when one outboard engine suddenly becomes inoperative 
with the remaining three operating engines at take-off power. 
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Lift-off speed is the speed at which the airplane first becomes 
airborne, 


Minimum Unstick speed is the minimum speed at which the airplane 
can be made to lift off and continue the take-off without displaying any 
hazardous characteristics. 


Take-off Safety speed is the speed required to permit attainment of the 
required take-off climb gradient and shall not be less than: 


(1) V Min 
(2) The Rotation speed Vg plus the increment in speed attained prior 
to reaching a height of 35 feet above the take-off surface. 


The Minimum Take-off Safety speed shall not be less than: 


(1) 1.15 times the Zero-Thrust Stall speed with wing flaps in the take- 
off position (1. 15VgJ. 


(2) 1.10 times the Minimum Control speed ín the air (1. 1У СА)” 


Imdicated Airspeed is equal to the pitot static airspeed indicator 
reading, as installed in the airplane, without correction for airspeed 
indicator system errors but including the sea level standard adiabatic 
compressible flow correction. (This latter correction is included in 
the graduation of the airspeed instrument dials.) 


Calibrated Airspeed is equal to the airspeed indicator reading corrected 
for position and instrument еггог. (As a result of the sea level 
adiabatic compressible flow correction to the airspeed instrument 

dial, CAS is equal to the true airspeed TAS in standard atmosphere at 
sea level.) 


Equivalent Airspeed is equal to the airspeed indicator reading cor- 
rected for position error, instrument error, and for adiabatic com- 
pressible flow for the particular altitude. (EAS is equal to CAS at sea 
level in standard atmosphere). 


True Airspeed of the airplane relative to undisturbed air. TAS - EAS 
corrected for altitude and temperature. 


International Civil Aviation Organization Standard Atmosphere. 


Engine Low Pressure Compressor Revolutions Per Minute or percent 
of maximum rated take-off rpm. 


Automatic Drag Limiting System. 
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Approved Wing Flap Positions 


The wing flap positions for the performance information of this Section are as 
follows: 


TAKE-OFF 15° 
EN ROUTE 0? 
APPROACH 30? 
LANDING 45? 


Demonstrated Crosswind Component 

The CL-44D4 has been demonstrated to be satisfactorily controllable during 
take-off and landing with a crosswind velocity component of 25 knots, 
measured at a tower height of 50 feet. 

This crosswind velocity is the maximum encountered during certification test: 
but is not considered to be the limiting crosswind velocity for the airplane. A 
head or tail wind with a corresponding crosswind component greater than this 
value may not be used in establishing required take-off and landing runway 
lengths. 

Fuel Requirement for Taxiing, Holding and Take-off Run 


For all-engine operation, and over the approved range of altitude and temper- 
ature, total fuel consumption approximates the following: 


Taxiing 40 lb per minute 
Holding 40 lb per minute 


Take-off run 100 1b (total) 
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Power-off (Zero Thrust) Stalling Speeds 


The variation of power-off stalling speeds with weight and wing flap setting 
is shown in Figure 1. 


The stalling speeds have been determined in accordance with Paragraph 
4Т. 112 of SR-422B at the most forward centre of gravity position for the 
appropriate weight, and for the zero thrust condition. 


- 


22 Sep 61 Section 4 
Page 5 


eere 


š 7 ~ w - 5 сен 4 ' 
А А ا‎ v P BP ae S ي‎ итар ASA 4 
w" s NP Mere afl ФАА айы. алы et ачы Ло Ана x. etel нукуй чура «Алел ims .. i à Salen grape сырын; MH HAM, + чарапа M aM di A m = су 


N panemwe*w* — L+ Ag 
Жыр... 4 ЭМРИ 


hk A 
CANADAIR 
ere 


operating mangal 


ы Lil Ili il i IPP IIT PTYTYTYPYA ИМЯ SHEED L LL LIL I L La TL L LI ии ии иги НИ E L; LE. i i i l dad d i L.L.) 
живи а ЕНЕ иши житит. къ = SANRNBANRSERSSUSEBE NER 
ra ЕП d и SRD NARA S и E кане квикааян srar HA в BERREEBANABA 
— папина ДЕНА 
нетни Н 


аш. HLTH + pie 4 юе 


= EH 55 | ава = = ENSE : 


- АЕН nae немо. : ӨЗЕН; M. с 
ышын сы: | 
H ЕЕ 
SESES B gr И 
# 


| | 
же 
ы: 


БН 


mE 


255: НЕЕ ain КЕЕН оре TH 
x uu ER 
SUN Tl l lj culus пинин Наз: ийе 


== 


ж 
ғ? HE E aer ао рч | woke 
зада L B "f ЕМ 
ART аши CRS кани 


mw d m 


sane 
ЖЕ 


ili 
i 
a 


5 CERES т 


илаш En жаша FAH 


НЕЕ -М-н--- ИНИ 
seme HHE EHHH ШЕЕ SERE жаши 
== inim SEHE : 22222: НН 
ЕНІ: Se БЕНЕН! ШЫНЫН: 
+E 59995 ЕНЕН НИ НИ ЕНШ: ТИН 
44—74 امسا اا ا‎ ean ха ЗЕНОН MM арена 


Sn wu = ptt асылым жа пану anne neva www срок waa cane an 
ЕГЕТІН wr... NE ышы т: ГЕ SR aorta . 8 


B 


LM H sus 


‚Ек 
SEDHHEHERBHUTEIA 
DEDI === 


55 


ва ани dH snopes ТИШЕ ІСІ 


əне 
g 
“< 


pu 


| qu 
| — 


i 


— 
dies 


nir bas 
ТЕН ЕЕН 


жи а 
sss s rrr 
4 СН uc 


арыны сн к 


—Ç 
m 
ШІ 


HH 
EEH 
i 
H 
ІН 
и 


ЕЕЕ IE eim iini APURE 

S EE ИЕ NSN Gre t а E 

вас нанг BERI +j ЕЕ. извини» 717-1 i-i" 
7 Ра 3 - чи (4 АА NUS TRE ы... U узини ва a 

ELA i. RS 4 MEE HM LÀ a "uu S айша. - June ЕРЕТІН 3 

очи ae is HHE rris НН тае Qs. WERKEN ишшюа 4-4-0 pret БЕН ж 


z sss pas HU TI ELE Bae зна вв атака иа в санаа ЕТЕ САН РОНА 
ражи 
Hc сЕ HHE 42590460558 първа WEDE KE O ишип SeRERURREA Hn ЕН IE катии 
Н жш итана Senge азили see" «ай acd omes вози Hn санаа ними ее 4-4 
rt ЕТІН НЕЕ ieawnaawes ame 
nre naapa аа Seana wend Pore ihn 
eee E TT FRM EB г. 
фе нет не 

t нə t 


| ү | 


EH 
Eun 
: 
| 
I 


Бі 
s | 
НН: 


His мия 


НЕ 
ВЕ 


wasa т тж ш a... ит mimm a rm IA REP низа жыл st sapan 
ТЕЕ жиш AEREKEREHSER RES NE ТЕН Beas 
44 155 ae nbus LLL LLL dud 
MEFR чины ов 
11. 4-4-1 
т ar saan same изимам 
ка ЧЕНЕ ЕЕЕ ийиш 25 ГЕНІН каза 


ШЕННЕ БЕНЕ HILL + HHE s ELI Ius mun 


Е: 


== ч 
WES puan pe + ит : 
айтап И WEES кю иии ыы 
НЫ „юрама 
БЕНЕН ЕНЕ НА RS 221517 HATTE EE EE EI 


Ф = эже ГАЈ ЕТ: дык» жине 2 کے د‎ ЕНЕМЕ”... LE LA 711 ваза 3 т РЕН sanus 
ipu ЖЕНЕ rre SES Н 4 miss ЕН: assesses кш | к SEE 
вв ^a у 1 


| 
: 


ана 
БЕНЕН Hündin THEE EH 
HE DUUM РАВЕН 


= 
ди 
НН 
ar TER dd d d ei 


= 
ж 
on 


живи SERED BE 
/ - Besse php ЕНІНІҢ У ишам 
-— 15255255052 wuna IES ساسا‎ er el led SESAME 4) 44-444 ЧЕ "WT 
Liiilzri мик еф Banque pet [| За 


| ~ ELE анин ЕНІ ЕН зе паник набива даван 
BR zb SH Bee Euri e EE 
cpu 


ШЕ: 


THHIBHI 


р 
БЕН 


22: ЈЕНЕ 


# 
ип ii ша i HERES Ae 4-4-4 LÀ Бинг ages anes ^ зв 
е. 
ES ЕЕ еніп ииз „а Е паник ски Wa 
prune РЕНЕ TERR SS a SHREK 
ши "um ar "чачин жи ON 


АН Фи 


м. 
ай» ч 


uu 


тюз врат. 
; АНЕ 2222 21422222 2 врЕззаяеа 


FH 


утвавивнак 
paint conan ЕН dest 
жанын шиши е Иии м 


ишш: 22222112212: в НЕЕ Heer 


% 
аа a iw 
Wis 


за, 
ah 
AC мш w 
SFERU аша 4 
Ma. чи. а 1 
м 
fe 
A 


zerea sone na 476 а кек не 
4 ТТ: КОРЕЕ ЖШШЕ ПЕН ЕНН НЕВЕ = Tire 
EARTEN ІІІ v AN вена DORR 
WEDS ве EERO Panes Wes SEHEDE sw Р + 
ШЕ ШИП LS а ы an H-H- ww + = текше eves язлар tasas тиннатиа нин начав ти B ú. Р. UNE 
P BRAS Shen RECTA. име saura sundi ышыне [A +% 
o ae 3 еее жне 


та THESE CHEE: Sep Т ик тры 
—— | pers та ДАВАНА тə ЕЕ ЕН сш 
и monas или TE pwann те вази: tes x=" 222255 "1: HET сн На 
ЗЕН + F s= ње 


| 
ER 
iii 


чи йе ав ва: sit 
MT ELE 257-4 RBRBE os am š ¥ 

= „элш У “ти 

SEER тө ш, ва: PTT ee i TI: ФЕ из 

WB рот We r TT ww ты SSH RN ES г e". сами жив. é ü ú N. одаи ИШ, „НИШ EH 
“enun mumma ~ Sianas.” азил жеш" c E unuan пишини хас 

eas : mus cre EU LLL жаай» 

om eS Wee w... E $a, Е ж „таван 
чии манек" TEL H-H-H “Нн ЕЗІНІН 


БЕКЕН ИЛЕ РАНЕЕ НМР РЕН 
Spe aE НЕНИН HTH H TH НЧ жива Е 
EE s: ЕЗІН EE HHH ТЕШЕН БЕГІС 
ЕН TH ға 
RE 99 243 

ЕНИН ЕШ THZ 


НЕҢ 
$ 


Rh URE 


4 
T 
dii 
t : 
th 
E 


P 
ЕЕ 


s" i ++ 
ае se 


+: 
ü 


~ 


M.. 


ааа 
Tz ERES 


N. 
iili 


Ана ве зи айанна ико G“ TSS 5 ; 
га USE LL. H sans sa Вики ъс LIL "a СЯ Ë 
кеге! son cane “.. НН HE —— НЫН ЫН =. "pr t "p* 


Rt inp Muss ç i. 


= dC IM ыы 


| анамен пат ws > 44 = — жалға і 3 аи м mew" me. 
кәне. MER ЗА o> көшет ока ва ви И иа въ Bnat HEE 
уе z enar am Buc E ШЕ ЕНГЕННЕН sis shake 
nud E o augan APRI ANA wd cu КПУ ЕЕЕ ЕЕЕ HER Hri г 
14 NUM MIC." £ ои 25:55 =" бр РАИ мин BEBE и Sen com пач павета ЛЕ t 
5322 >. " Гера винтивива ии: 
жн 


ен PEN 
pr ре == pui None 
шен it کے ا‎ ERE ИНИНИ pP 


0: 
EN 
MIC CREE изт в 


& BS masma 
ҮПГІТТІГІГІШ "ла ва 
MIU I t 
LUE 2 9274 АННЫ Р LLL m | Е 5 ЕНІН - - 


— 


ШАШЫП 
ИҢЕ 


Sub 


is 
ШИШИ 


ШШШ 
| НЕ | 


› 

t { р 

Е - 4 ` 
1.5.44. | = 5 
`$. ‚Ж. t | 


HHH 
HHH 


“ КЫ ЫНЫ: = ee SES oar НЕНЕН REE EXER : ЕЕ š = HSH44D4-AEM-041115 


s... шан өлен атана пети и али TN 


О 


ritical Engine Failure Recognition Speed (V) 
Section 4 Figure 2 1 Nov 62 
Page 8 


i. ш AR ES 
Ж риска Ване НЕА ЊЕНА па бит CRSA BORE | 
ІНІ r ваза ] тапа за — 


C AN'AD AIR 
| север 
врега пр manual 


КЕЕН ЗЕ ПШНЕН НЕЕ 


Hr 
ans mu one HH IL mm 3213883 "T зими 4-14 E] 
s de i ARABIA Wen. demi | D. p LE. 
7 ар ETES LE = ШЕПНЕ ЕШ ЫШЫ: 
Е: = ТЕ 


стене sassa LE 
пазаитн 


T ЕН ТЕН БЕНЕН sss 


E | 


Ei НЕ и: Е dE аши: НЕН 
= HE pu БЕНЕН вв БЕБЕ = 5 ipu. Eu и иша 2441 
HERE а ЧЕ He НЕ : : sss E НЫ pH 552 HI 2225: 5: РА БЕН HH H deus Баба ER 43854502224 522322222 ELIT ED 


“ЕТІНЕН АРЕНЕ 


зара ва ПЕНЕВ ЗВЕНО В 


ИНЕП 
БЕН 941 Нет 
rk 


sit: E ЫШ E WE mum ЕНЕНЕ 


~ 


Ë 
Е. 


LL LIT L.I 


E  _ 


Нч прави НЕ 
HHH 


[ILE pipere ЕҢ. 
пера: piri HI crit 
я: —— HES irc Е 


b 


H-H LIL LI Gee 18 


э: ы 


ГОРЕ т 
ппаклннивнини E 
LLLA: ТРЕ РТТ 

ини нисан киноа анинин 


š 
Ë 
H 
ЕЕ 


= 
за 
ав 
5 
ва 
НЫ 
і | 
3 
F; 
š: 
:2 


hil 


as 
ini 


t 
it 
| 


аш 
z 
{+ 
H1 
¥ 
"ШЕ 
в 


HEU 


susunan n... s... AN 


я 
ТЕ 
i 


зичсвиваиз ин” s... 


ТЕТ 
виназякие 
навиви 
Ld 
ща 
ғ, 


LL ili L „омипинињим 
d 
1 
a 
= 


+ 
r 


в 
dy 
LIS 1 LII 
ще 
pí 


ШШЕ ЕЕЕ pur 


Sumas Ge 
Li + 
пинин паве 
sun 
ш. 
№ 
guum 


: 
4 


An LL I, павийт, 
HE 
ва 
«ва 


пи ESSE ESS ma 212212222 КЕНЕЕН trr 
са ELS po БІНЕН 


за 
: 
a” os LL T. 


УН 

еуаниавии 
ae 

-“ | š 


4 № «dal 
СУТИ 


5” 


ан 
: МН LLL ТТТ 
¿L.L L.L L.L. РЈ 


ITP ILLIPTLIKTTILLLI IT TPELLLIPIILILIILLI I LILIIil ill 
ТТТ 
ТУТ) 
L LJ 
Sipan 
ФТ 


vu 


a. 
“Нн 
SEE ва ч + 
22414 itt A 


255425252: 
sú... 
аре 
5 
sa... 
BeBe cu NU 
H- 
ГЕН 
Ме; | 


в 
на": певипшвашцище 


nran 
о „па 


WNN HER RENG EON 


4 
RAGES обувная знанию 


Е 


542 
= 
= 
= 
| 
миш 


ыш de EE mpm 


° ними 
"uaa WE 
s. 

Li 


E 
ва 


ESE Ht TM 521224125415: ШИНЫ ++ ТЕНЕ АНЕ 
547151222224422: 1215: АН HER AE НЕ 
an 
и 


LII Hi ۴ 
214! ма 
шы 


ШІ 
LLELILIILLIJ 
има ganan 


š 

= 

Н 
пищи? е ЕНЕ 


GERENS GEN 
" 
вярна запавикииа UNNER SE 


|| 

ү 
К. 

E 


aa 
ae 
СТАТЬ | 


SEBS RASH? IIIIII IS j 


LLI мша ае тш ишити 
"mum БИШ 


изицеания 

Ru pur 
пнавнииа ашан 
munmsss umum 
шғалынан 
mun NENA ARANDA 


Гы 
HH 
EE E 
виђи 
š: 
+ 


аванов 
rum 


š 
па “a.s 
ЕЖ. 


шанчана 
т. взопивазии вани. “CEES киа в LIS 
„тоа АН see Ser SHEE ими ВЕНА ЕНЕН НЕ 542255221222) 
иа... ш 

ИЗЕН ЕН ТЫН ННІ SHINE инан E LE ганатевате зав 

3: ЕЕН снезе uwo- EB THER жыш ЕЕЕ pt ANR 

sawsi HHHH ТЕТ 

s... яна ва لا ااا ا‎ LLL 


|| | 
|| 
ІШІ 
š 
Е 


в. 
NT. 
ІН 
r+ 
< 2288 FERS да 
s...... веви неке: имя s 
WG; 
ШМ» аша 
m Н 
ЕН; 
в 
“. 
ТТТ 
Н 
кен 
дан 
w 
Барп 
an 
яла 


живи aan aH 

auans serui = 

LJ 7 ERSEN - 
познанию 
++ gsm Fa Sl 


ТІГІН 
annnm 
LLL 

ш 


h 
ван 
ЕН 
"ЧТ 
навини и 
НА 
= 


чину BENE LLLITLIASLLLLLLILI 


ТТ 


Ка “ 
залови HNH 
-E-H-4- an 


2583 SESERE 
š Bs 
к авшжик ON ZOE ANEN NANN 


LL 

nam 

LLLI III. 
АНН 
HM AMM MiN 


2. 


Жа, ШЫН an "= | = 
ІТ! қ an" HH HIS SEE 


1-0-1 - | 
заще ги 
маси" пвипайв ии 


за а 


= , 
тити шан чай 
aun اساسا‎ ЕЕ 

=... LLLA T UT 

ШЕННЕН ши T 


мя пе ааивношта нака. T71 
а 


ааа. правимо 


за пай спа 
ия и” T 

С”, 17117 

~ те = га и 

Е « 4 ГС 
Bane 


sane nee amas 


OP a. За "HEBR! 11111 1. 
= 
и. 
ваши. 


y 
HH 


yu 
n 
H 


рь HS РНЕ: rrr Не LLL ГІН 


“HEI ESE H 242222252: ILLI па HE. ЕЕН 


; 


а 
вани 


ase 
вв 
PILLE LL A LL 
Tu 
M, «ва 
1 
ва 
[i 
в 
EE 


"uu 
|| -2-- 
s.... “ЕЕ РЕЗЕ CLERK PEERS EAH «аии им 4 
% TIHTTIPSSRHITSHITILILLIITHTERITIHTTT изинин шш Е Ht жининиз see + | 
= 


я” пазпане. <. два 
я и 


с оедишизание „пиши 
Pr ARARE 


зи" sun. 
PA 


- L LI 
LIS LUTTE 
иши лини 
= линия ишин жып an 
ыы Еш: НИТ ви 
- = в ane 
55 гене 


ER Ted 


B wu OoOo ВЕ ERE EH Hi НШІ! 
ева нашия 


тез 
НҮН" ЕНЕ ўз» ett ta 
Sn Bass: HIDE пин НУН НЕЕ 

++ > иа EHHH TRE таза 

интимни печити НЫ: EEL TT kL низ ESRB. Tri 
КЫН ЕНГ pou ЕЕ АН ЕТІ ЕЕЕ ейн 
ч 2” ; 

БЕ ные ЕНЕН УРН ipu inp eet 
HHH +} sss теніз» ЕЕЕ š H--H-- inane 


| MEET E IU II 


Ме BER НЕТИ 
ES سا ا اا‎ ME as ы рна кшш тигии nod =T За 


2255: = = nen hed 1-1 HH tt ине = n uNe Гер 
ЕЗІНІН I 322203402222 Hi кїн HESS 5: 6 E E 
SER ЧИЕ ЕНЕ TET : ЦЕНЕ 


Baste aces cede tease ыны ОН ЕЕ 
нане БЕЧА иам. ШИШЕНИН ЕЕН : 
теша ва ы НЫН HEREHERE HEUTE 


в 
! ME 
LLL. | dm 
шия SRAVEERADES за ` SEES HERSE ЕНЕ m" WES fs ера rH Јавина SESEESSRNS 
ЕЕ = 5 T ir LL as и па 
шиши s НЕДА à Ed le i 


IRURE 5-5 ETE eere 
EE pen den HH == 


“вип” ТЕЖЕ 


пита" а. `чаниюи’. 
44171.) 
mG Uae’. 
пита 24 
дави" TC LI 
PAGER BRAD 


^ 
ТАННИН 
авина. WON EDD” киа аи ши RAB 


ради изящии! UNE 


АНИЯ 
Е B 
Fai 
GG 
тивии тишн 18 
522 
ти < 
тиг G 
тип аш 


4йийаревишв,› дав юшин 
ча 


a 1 РА 11 17171) 

~ ји 
взазвасици" asnu... >. МО sss RA д 

LLL LL L I 

ЈА | 

pane 

WLLLILLLLL 

sane eee oe. 


савио? .. SERE 
2% 


* "M m 
дийщи 
ТЫ 


132222222: 
i 
Tig 


Е 


У-У 
411] 
Ра. 
aa жона иш» * BENED" антын 
` ғ 
> r, 
ОЈ РОМ аш 
Beas ини 
H- 
и 
ЕЕ 
|| 
На 
ш а 
1: 
ва 


и 
-- МЕ 


| 
=s"... 
SERS BY LL IL. 
4 ишан an s 
TULLU 
Рашани 
„= 
W”. 
455 
š 
"d БАНАНЕ 


пица видни. "ER њиви 
+ 


L NL IL L.L. Z LL Lil LIL i IL ‚ишш 


an 
= 
чу 
ase 
F. 


пиши» ASMAN 


a 
IL 
ява Г] 
и зи“, 
Li | eO 
шиш“, 
EASA’ ав 
- 
ии 
ними 
FILLES 
У 
чим ا ا ا ا ا اا یا ا ا ا ا اا ا ا ا‎ “май 
|| 
ша 
айана 


a ws. и 
SENBS REL AERE 
kk N ани 


= ES 


ишь NHENNEMFAREERMENEMEN. 
a 


ап” lLELLILILLIASLLL I 


ШУ aa 
4-4 
7 авама 
one 
ви чин 
ЈИ ГП] 


Шину LLL LID 
14 


THH 

0 hee ТТ ТУА | 
^e 

venn 


RR 


2 

NI 

š: 

ЕНЕТІН 
аи 5 = НБА 

" 


HD tht tt 
7 


ша 
>? 
ч 
22” 
purs 


š 


T TZ йш “им 


Sn SER 
nuu 
LEL Hare N 


алан 
wa 

ап 
пи» ш 
ши ай 


š 
21 Ar: 


ТІГІ! 

Fi 1.1] 
ташап, 111 
” 
Pannu 
ЕТА 


запивинини инна 
БН 
иная зни 


E 
Ge “SP Lili LL I Ll 


“ІТ! 
ЕНЕН 
ЕН 
ӘРТЕТТТІТІТТІ 
EFT 
ИҤИН ИТЕН 
Ший” ава.“ 
amy 
я 
в 
7] 
питали". 


4 
"das... 


ГЕ 
й 


м 

5 
ЕГЕН 
CELLED L] 
B 
ағайран 

" 


: 
ë 
: 


LLITLLLLILTLU 
ғ 
á 


TT 
ТЕНЕ 
s... 
1 лим. 

ИН 
папина лини 
ГГГІРГРІРМІ111: 


š: 


апаш 
патинзаннинизиннананими ми. · + 


š 
Е 
ЕН 
ЭК 
пи 


Hn 


п 
РЕВ 
ma dd 


Е 
S< 


š 
Ht 
t: 
HE 
" 
Не А-а 
asss 
43117. 


|| 
в 
rey. ЧИ DERE спа, “ пиши затив ит 


РЕКЕ 
m7. 


ЕТ 


š: 


H 
{ 
I EA 


ЈА. 


N BEb./." 
ШИЙ, А 

ss: 

debut 


Hii 
ШЕ 


THEA 
ВЕ 
| 


= 
sus. Бирена 


pus 
мазна 


паста Y 
EE Ba d 
[АТА РТА; 4 
ғаз, тч GT š #9 Е Е 
ЕВЕ 


жз 
m 


мини иманом 
BBE HOARE 
~ £22 TORE 
вия 
НЕЕ СТ 4 - 
5 а p, 
F 
G“ 


Fra Er " ЕЕ H HR 
“rr "v EC. “ЕНІ Ha FHE BEY т. Wy HN 
Pritt Hin + 


Ера ЕЕЕ = ЕЕ. 


29225222555 2222242221:22221221211222222215252112221 122220210: ЕЕ = Eun indt 


| Climb Gradient - First Take-oíf Segment . 
Section 4 Figure 6 1 Nov 62 
Page 20 


; ЕН 
: 
: 


TT TT TT 
ши 
Seas «. "опа ane 
ӘТІТТІЗМІСГІ!!! 


[г ss. ший 
ug 


НЕШ 


dis 
d 
нан 
Ре 5 
= 
Li 
nu 


i 
Н 
ES 


r LL 


; 
5 


A Sal 
CANADAIR 
operating. manual 


5. Critical Engine Failure Recognition Speed (У |) 


The critical engine failure recognition speed (V4), for varying ambient tem- 
peratures, take-off weights, runway gradients, pressure altitudes and re- 
ported wind components is shown in Figure 2. 


Associated Conditions: 


Wing flaps I5 

Engines Operative engines at take-off power 
Runway Hard, dry surface 

Landing gear Retraction initiated upon lift- off 


The temperature-altitude grid on the left-hand side of Figure 2 is separated 
into two parts. The upper part B is applicable to the normal take-off speed 
regime and the lower part A to the regime where engine-out controllability 
sets the take-off speed. The solid lines in the weight and wind grids are usec 
in conjunction with part B and the dotted lines with part A. 


Example 1 (Single arrows) 


This first example illustrates the use of Figure 2 when the take-off speeds 
fall in the normal take-off regime. 


It is found in Example | 11 Sect. 3, Fig. 2 that with an ambient temperature 
of 22°С (ISA + 10°C), a pressure altitude of 1500 feet, a runway gradient of 
1. 1% uphill and a reported headwind of 14 knots, the maximum take-off 
weight is 192,200 pounds. Entering Figure 2 with these conditions and using 
grid В, since the take-off speeds have been shown in Example | in Sect. 3, 
Fig. 2 to be in the normal take-off regime, gives a critical engine failure 
recognition speed У) of 127 knots. 


Example 2 (Double arrows) 


This second example illustrates the use of Figure 2 when the take-off speeds 
are set by engine-out controllability. 


It is found in Example 2 in Sect. 3, Fig. 2 that at an ambient temperature of 
22? C (ISA + 7? C), а pressure altitude of sea level, a runway gradient of 2% 
uphill and a reported tailwind of 9 knots, the maximum take-off weight is 
150,000 pounds. Entering Figure 2 with these conditions and using grid A, 
since the take-off speeds have been shown in Example 2 in бес. 3, Fig. 2 to 
be set by engine-out controllability, gives a critical failure recognition speec 
V 1 of 108 knots. 
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NOTES: (1) The wind grid is factored; reported winds may be used directly. 


(2) Та Ше event that V, would exceed Уд as determined from Figure 
3 for the same conditions, V| Дш Бе made equal to Ур. 
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6. Rotation Speed (Ур) 


The rotation speed (Ур) shown in Figure 3 is in accordance with Paragraph 
4T. 114 (e) of SR-422B, and is the greater of (A) or (B). Curve (А) is the 
rotation speed set by engine-out control characteristics and will result in а 
speed at 35 feet greater than 1. 15Vç at light weights. Curve В is the rotation 
speed that would result in a speed of 1. 15Vs at 35 feet. 


Aircraft Configuration: 


Landing gear Extended 

Wing flaps 15" 

Engine power Take-off 
Example 


The example given shows that ata pressure altitude of 1500 feet, an ambient 
temperature of 22°C (ISA + 10°C), anda take-off weight of 201,200 pounds, 
curve (A) gives 109 knots IAS and curve (B) gives 131 knots IAS. Therefore, 
the rotation speed for these conditions is 131 knots IAS. 


22 Sep 61 Section : 
Page 1: 


Al Al 
CANADAIR 


operating manual 


HI П aR REESE H BNI i FHATRTEARITÜHTD 
EHE SHE ШЕШ ІВ Fla ЕРІНЕ ЕЕЕ ЕНЕҢ 
EUM ЧАН | ЕЗІН LA + 722288428820 
шы о 124. da ТЕ 
ub ТІН ТЕ пика Е T Pri ива в 
d ШЕНІНЕ ED fuge nu: НЕЕ НЕЗЕНЕҢ T TUE HH 
FAIT | EU шша аин "EH HB eH + АНА ETT ES Hun 
Е Е ШШ НЫ Hi a, TS Рав 7 СЕТТІ LEE: 28884804050: апар 
AH H Pin ШШЩ NUR ШИШИ Hi Hs г НН 
Tul 7 Я ЖІПТЕН YETH а ВЕНЕВ += F айыз HT. НЫ; s. 
itd ГІ " TANE sn frd iE X НЕН НЕ ШИШИ: ЕЕН HE Не 
ШАН 1 ГЕНЕ SEN А COM | HE Е ЫН nu 
5 EEUU ЕЕ 
AM H Hn  TITTITTTTTTTTTI EE — 
E pr RO IR NINOS UIDI 
EE E 5 ШШ 38845500224 A unu FHRA HHEH ETT 
Е : Rd pud Dp p gu ee БН: 
кн ГИ ТЕНІЗ š: ЧИ гү? ШШ suas ПЕНЕН FEAR HHEH HHH 
м ШЕКТІ N ШШШ 
Wilt wane 854 НИН ІІ ІНГІ 
SIL : E Bolo ly up HUE ЕЕЕ 
F ЕН VNTR EI 22251224112222052522222025254 
AES ишиц иннин ШЕН SES Е КЕЕ ЕЕЕ 
, ялан | | L-LELLLELELA ЕКИ EE 112228:212250224222225555 sss. НА ААА АА 
sui | Ng ШШ 
В кыш [IU DE AU WE ELO up E 
Ее pus E PIERII n E HRS БЕН 
Hc. saa z SNURRER. Jansen ted: лантан | ү | в 
E 8 HE E Hoc ED E 
iid К ДУНАВА "HIRED MM e SERIES 22217) ШЕЕ: ЕН 
IH Өрт TH cH Lupo e ШЕШШ 
| || 22155312743 ПЕРЛ И area АДЕТЛЕ ЧЕКЕНЕ 
Lis Id tee M pp CEU. 
DH ара ӘНЕ УНА ДАДА АДА НЕЕ 
ud ЕШТЕНЕ ЕЕЕ D prep IE E 
dr нанына аннан ОВЕ ЕВА pueda 
LH d uc RP Lx IE 
а РНН НЕЕ ННН НН BEEZ Ei 
ШІ pu Un uoo 
са |: d: в шиви ринин нинан и 4 НЕНІҢ паши НА Рак НЫ #3 Ht tt 
1 apr PEP SEE: HER E ІШІНЕ ЕНІНІҢ 
қ ТЕГЕНЕ ЕНЕ INIT sssi E ЧН 
Бе | EEEE] | | s нін ГІ 
ai Е 
SETTED a Sees eens ne м щоз донизнианв. 
7 HE HË ШЕ = lS E IN КОШ 
E 2 ||| ТЇЇ | AHAT ТЕ aso " ІН: H ӘН ПИ H FEES КИЧ ШП H 
a M p OU DUPLI I 
EOM CI ELIT ТЕШЕН НЕНЕНЕРЕН ГТІТІТІТІНІ HU зававававе 
*X- LEE ЕЕ 
iy ll UE 
ENT. 342522442 І HE ЖЕТТЕН Н HH Е ЦА LLL | 3 
а. НЕНА ШЕНІНЕ а“ ШШЕН 
БІНЕ e ЕДІҢ HE: ШШШ! ЖЕ Б Шын ЕН REED mene m ІН: НЕНІҢ 
Bur EE di Hem ШЫН НЩ H H iu ШШ : isi HH: i 
MI Иктат та sasa 8 HHAH ЕНІНІҢ НЕБЕНЕЗЕЕЕН HEHH | 
2. НЕ: up ЧЕБЕШ ШИНЧЕ ШШ НЕНЕН 
КУЈЕ nu -. ЕН БЕН | ШЕ. =: li; ЕЕ | 
Bl: пан : | Hur PEDE Ht HE ШШЕ ШШШ ЕШ. НІ | 
Керн: Es Е ДЕНІНЕ ЕЕЕ np open pe gu i: ЧЫН 
По ВЪН Н TT 
B pu. det БЕНЕН НЕ 1 2. 
Шу losas | ae пин авизненннвином занананнвииввинаннв. 
ЕД ДВЕ dn ШЕШЕ HH | Е НЕ НЕ НЕ ЕВА ВВ 
Tis НЕНІ 5 КЕН “HHIH ОВЕН ЕНІНІҢ 
К. Сес с H Bit | ШШШ THE HE ЕНІНЕН 
ИП: ШЕНІНЕ НЕНІ ПЕГЕН n HHI PE E HHE 
ETER ET E T E НЫ ЕЗІН | i He dn. Hin 
T ЕЕ ИП n ВЕНЕ ЕЕН ЕЕЕ 
A 11 Hid AES ЕНЕНЕ ie» = шін anne HIERHER ETT 
TIED NISL | Үз. 2 ЕН: ү ПА 
w сы МУНА АЛ > и ie: n ЕЕ 4404 и ЈА | 
Е. Take-off Sa Зрзе а 
E ü 1 Nov 62 


n я 
САМАРДІР? 
C pes 


operating manual 


Take-off Safety Speed (V3) 
The take-off safety speed (V5) as shown in Figure 4 is in accordance with 
Paragraph 4T. 114 (c) of SR-422B and is the greater of (A) or (B). Curve (A) 
is the minimum take-off safety speed set by engine-out control characteristic: 
during rotation and is independent of aircraft weight. Curve (В) is 1, 15V. and 
is independent of altitude and temperature. 


Aircraft Configuration: 


Landing gear . Retracted 

Wing flaps | 15 

Engine power Take-off 
Example 


The example given shows that at a pressure altitude of 1500 feet, an ambient 
temperature of 22? C (ISA 4 10? C), and a take-off weight of 201,200 pounds, 
curve (A) gives 116 knots IAS and curve (B) gives 136 knots IAS. Therefore, 
the take-off safety speed for these conditions is 136 knots IAS. 
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8. Climb and Minimum Flap Retraction Speeds (Except V 


The climb speeds for various configurations (except take-off safety speed) and 
the minimum flap retraction speeds are given in Figure 5. 
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x 
9, Climb Gradient - First Take-off Segment 
The gross climb gradient in the first take-off segment is shown in Figure 6б. 
Aircraft Configuration: 
Landing gear Extended 
Wing flaps 15° | 
Епріпев One engine inoperative and propeller in 
ADLS. Operative engines at Take-off 
Power. 
Airspeed V 
о j NI = Ур + 4 knots approximately) 
Power plant and airframe 
-anti-icing Off 
Pressurization Ambient altitude 
Example 
The example given shows that at an ambient temperature of 22°C (ISA + 10°C) 
a pressure altitude of 1500 feet and a take-off weight of 201,200 pounds, the 
gross climb gradient is 1.6%. 
- 
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Figure 7 
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10. Climb Gradient - Final Take-off Segment 
The gross climb gradient in the final take- off segment is shown in Figure 7. 


Aircraft Configuration: 


Landing gear Retracted 
Wing flaps Retracted 
Engines | One engine inoperative and propeller 


feathered. Operative engines at Maximum 
Continuous Power. 


Airspeed 1. 25Vs (Figure 5) 

Power plant and 

airframe anti-icing Off 

Pressurization | Ambient altitude 
Example 


The example given shows that at an ambient temperature of 19*C (ISA + 10*C), 
a pressure altitude of 3000 feet and a take-off weight of 201,200 pounds, the 
gross gradient is 3. 08%. 
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Climb Gradient - Three Engine Enroute 
The net gradient in the three engine enroute climb configuration is shown in 
Figure 8. 
Aircraft Configuration: 
Landing gear Retracted 
Wing Парв Retracted (See Note 2) 
Engines One engine inoperative and propeller 
feathered. Operative engines at Maximum 
Continuous Power. | 
Airspeed 1.35Vç (Figure 5) 
Fuel jettisoning pipes Retracted 
Power plant and airframe 
anti-icing Off 
Example 
The example given shows that at an ambient temperature of 7? C (ISA + 10°C), 
a pressure altitude of 9000 feet, an aircraft weight of 170,000 pounds, anda 
reported headwind of 20 knots, the net gradient is 1. 80%. 
NOTES: (1) When fuel jettisoning pipes are extended, it is estimated that the 
net gradients of Figure 8 are decreased by 0.3%. 
(2) With the wing flaps extended to the Take-off (15?) position, the 
fuel jettison pipes extended and at the minimum dumping speed of 
Sect. 1, Fig. 2, the net gradients of Figure 8 are decreased by 
1. 8%. 
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12. Climb Gradient - Two Engine Enroute 


The net gradient in the two engine enroute climb configuration is shown in 
Figure 9. 


Aircraft Configuration: 


Landing gear Retracted 
Wing flaps. Retracted (See Note 2) 
Engines Two engines inoperative and propellers 


feathered. Operative engines at Maximum 
Continuous Power. 


Airspeed l. 35V. (Figure 5) i 
Fuel jettisoning pipes Retracted 


Power plant and 
airframe anti-icing Off 


Example 


The example given shows that с t an ambient temperature of 15? C (ISA + 10°C), 
a pressure altitude of 5000 feei, an aircraft weight of 150,000 pounds, and a 
reported headwind of 20 knots, the net gradient is 1.45%. 


NOTES: (1) When fuel jettisoning pipes are extended, it is estimated that the 
net gradients of Figure 9 are decreased by 0.3%. 


(2) With the wing flaps extended to the Take-off (15°) position, the 
fuel jettison pipes extended and at the minimum dumping speed of 


Sect. 1, Fig. 2, {зе net gradients of Figure 9 are decreased by 
1.3%. 
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13. Climb Gradient - Approach 
The gross gradient in the approach climb configuration is shown in Figure 10. 
Aircraft Configuration: 
Landing gear Retracted 
Wing flaps 30? 
Engines One engine inoperative and the propeller 
feathered. Operative engines at Take-off 
Power 
М Airspeed 1. 3Vs (Figure 5) 
Power plant and 
airframe anti-icing Off 
Pressurization Ambient altitude 
Example 
The example given shows that at an ambient temperature of 22°C (ISA + 10°C) 
a pressure altitude of 1500 feet and an aircraft weight of 160,000 pounds, the 
gross gradient is 4. 35%. 
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14. Climb Gradient - Landing 
The gross gradient in the landing configuration is shown in Figure 11. 


Aircraft Configuration: 


Landing gear Extended 
Wing flaps | 45° 
Engines | All engines at Take-off Power 
Airspeed | l. 2V (Figure 5) 
Power plant and 
airframe anti-icing Off 
Pressurization Ambient altitude 
Example 


The example given shows that at an ambient temperature of 22? C (ISA + 10“ С 
a pressure altitude of 1500 feet and an aircraft weight of 160,000 pounds, the 
gross gradient is 5. 05%, 
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15. Net Take-off Flight Path 


A. 


Introduction 


The information provided in this section makes possible the construction 
of a complete net take-off flight path to a height of 1500 feet above the 
airport. It is assumed that one power unit is inoperative throughout, апа 
that power failure has occurred at the speed МЕ 


The graphs used in determining take-off flight path have been constructed 
so that the fuel consumed іп climb has not been allowed for and therefore, 
the flight path based on the take-off weight will be slightly conservative. 


Two complete examples are given in the text and illustrated in Figure 12. 
While the examples given assume a weight and so determine a flight path, 
it is also possible to assume a range of weights with other conditions . 
remaining constant and to calculate the take-off distance and net flight 
path. Then, knowing the distance of the obstruction from the start of 
take-off and its height, the limiting weight can be found graphically by 
plotting the clearance against the weight and reading off the weight for the 
required clearance, between the flight path and the obstacle, of 35 feet. 


Presentation 


The basic take-off flight path information is presented in Figures 13 to 17 
inclusive. А number of terms relating to the take-off flight path presenta - 
tion are listed below. 


( 1) Reference Zero 


The zero to which the coordinates of various points in the take-off 
flight path are referred is defined by (a) a vertical datum whichpasse 
through the 35-foot height point at the end of the take-off distance 
required, and (b) a horizontal datum which is 35 feet below this 
point. 


(2) First Segment 


This segment extends from reference zero to the point at which the 
landing gear is fully retracted. | 


(3) Second Segment 
This segment extends from the end of the first segment up to 1500 


feet. Take-off and climb to this altitude can always be achieved with- 
in the five-minute take-off power limitation. 
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C. Procedures 


The take-off flight path is based on the following procedures: 


Failure of an engine is assumed to occur during the take-off at the 
critical speed V}. Landing gear is selected up three seonds after lift- 
off. The propeller on the inoperative engine is feathered as soon as pos- 
sible after lift-off. The climbing speed to the height of 1500 feet is Ур. 


Example 1 (Single Arrows) 


This first example gives the method of calculating the take-off flight path and 
uses the same conditions as Example | in Sect. 3, Fig.2. 


Using the same conditions as in Example 1 in Sect. 3, Fig. 2 (i.e. , an 
ambient temperature of 22°C (ISA + 10°C), а pressure altitude of 1500 feet, 
a runway gradient of 1.1% uphill, а reported headwind of 14 knots and a take- 
off weight of 192,200 pounds) it is found that V} from Figure 2 is less than 
Уң from Figure 4-3. Therefore Figure 13 (Take-off Field Length when V, is 
less than Уд) is used to determine the take-off distance to reference zero. 


Entering Figure 13 with the appropriate conditions and using grid B, since 
the take-off speeds have been shown in Example | in Sect. 3, Fig. 2 to be in 
the normal take-off regime, gives a take-off distance to reference zero of 
7100 feet. This distance is less than the available runway length of 7430 feet 
(Example 1, Sect. 3, Fig. 2) and reference zero is therefore 330 feet back 
from the end of the runway as shown in the upper graph on Figure 12. Since 
the runway has an uphill slope of 1.1%, reference zero is also . 011 x 330 = 
3.6 feet below the end of the runway. 


Entering Figures 15 and 16 with the appropriate conditions, and using grid B 
as before, it is found that the net height above, and the horizontal distance 
from, reference zero are 62 feet and 2020 feet respectively. That is 62 minus 
3.6 = 58. 4 feet above and 2020 minus 330 = 1690 feet from the end of the run- 
way. This is shown as the first segment in Example | on Figure 12 and the 
height is called hRg or height at gear retraction. A presentation of this 
accuracy would normally only be required for checking clearance of close-in 
obstacles. i 


The second segment flight path from the end of the first segment to 1, 500 feet 
is determined by calculation. It is assumed that the standard temperature lapse 
rate applies and that the ambient temperature will remain at ISA + 10°С. The 
second segment net climb gradient is determined from Fig, 4-17, using the 
appropriate conditions except that a mean altitude must be used. In selecting 
the mean altitude for the purpose of showing that existing obstacles are not 
critical with respect to a conservative flight path it is acceptable to use the 
mean altitude between the end of the first segment and 1, 500 feet; for more 
accurate analysis of obstacle clearance in the second segment, however, the 
mean altitude between the end of the first segment and the height of the obstacle 
should be used. For the 1, 500-foot case, the mean altitude is calculated as follows: 
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1500 + hung 


h mean - hp * 
2 


where hp is the airport pressure altitude 
For this example 


1500 + 58.4 
h mean = 1500 + ----------- :-2279 feet 
2 


The second segment net climb gradient using Figure 17 is found to be 2.6%. 


The distance from the end of the first segment to completion of the second 
segment is calculated as follows: 


Distance - 


net gradient 


1500 - 58.4 1441.6 


-- FEM adi 


= ж | 


. 026 | . 026 


55,450 feet 


11 


The total distance from the епа of the runway to reaching а height of 1500 
feet above the end of the runway is therefore 1690 + 55,450 = 57,140 feet. The 
complete flight path is plotted in the lower graph on Figure 12. 


Example 2 (Double Arrows) 


This second example will be worked out with the minimum of explanation 
using the conditions for the second example in Sect. 3, Fig. 2 which аге as 


follows: 
Ambient temperature 22? C (ISA + 7?) 
Pressure altitude | Sea level 
Reported tailwind 9 knots 
Runway slope 2% uphill 
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Runway length 5100 feet 
Take-off weight 150,000 pounds 


V, is less than У. for these conditions, and, entering Figure 13 and using 
grid A, the take-off distance to reference zero is 5050 feet. This can be 
taken as the end of runway in this case. 


From Figures 15 and 16, the first segment height above and horizontal 
distance from reference zero to gear retraction are 181 feet and 2570 feet 


respectively 


The mean altitude 


1500 + 181 
h mean = Ü + — 
2 
= 840 feet 


Assuming standard temperature lapse rate, enter Figure 17 at 840 feet and 
ISA 4 7'C and the second segment net gradient is 795. 


The distance from gear retracted to 1500 feet is 


1590 - 181 1319 


| . 07 . 07 
= 18,840 feet 


Total distance to 1500 feet from end of runway = 2,570 + 18,840 = 21,410 
feet. The complete flight path is plotted in the lower graph on Figure 12. 


NOTES: (1) The wind grid is factored; reported winds may be used directly. 


(2) When V, = Vg, use Figure 14 to obtain the take-off distance to 
reference zero. The example given on Figure 14 shows that at 
ап ambient temperature of 22°C (ISA + 10°C) and an altitude of 
1500 feet, and for a take-off weight of 196,000 pounds, a runway 
slope of 1. 195 uphill and a reported headwind of 14 knots, the 
field length is 7430 feet. 


22 Sep 61 


Section 4 
Page 16 


ШЧ ЕТУШЕ 
% ЕГІЗ H TH 1 ГЕ 4- а: 
ЕД Lu bn Emi 

Е БАТ UAE tA ЫЯ Ни 


TEE 
SEA 


322 Е 
E Pirai у ШШ SEG Е i 


HII: s سال‎ 2584228 
ІН p. zx 


ноа 
(НЕ e T зет 


иш 
аза 
LÀ 
җы" 
ап. аа 
-28 
Li s 
dE 
LEY 
фат 
. i 
A». ж 
"== 


ТЕ LELI LLL LLL Ld N E BERE Н+ 
HH SARDOR пвави 


Е 


к. 


LHDA 
ER 
ECL 

H an 
НЕНІ 

+H 

gp 
finm 
ЖЕН 
TH 


2 


E gu 11. ШЕНІ |. 


Е 
Е mec HH 


wee shen + а 
SERRA Не p rper Reed 


y. Ейлат СЕ ete ch А Нер 
7:47 I TH тт 
а өте г ЕК? 
лм: Hi a 1. НЕ 

^» n Чар. шиш! 3111: кетет 
“а! килип аз ГЕЗА su чч 


А. и | зыш s 
= HHT ЧЕ i 
e: ibus nuum HERR dem 
LES 4. 


b“ 24.4 p - t 
7 НУДЕ | 
NR pi а Н БА 


Tr ЕНЕН жат an: ROM ins zasu an а } T 
ERE PE mmm ERE pops RAH. Е Ç ЕТІ [eat E | 
rr-Ttttr+Trrtrit+trri+rHrria ва Бре БЕНЕН ane канна в НЕ ПАРАНА ИШЕК ваза a a: гач ix: T rap dia r ! î اا‎ Л var жит p + тй y аша ” + 4 = г — 
pash ШЕН 2 - ASE НЕННЕ Ны y EZ АА ЖЕНЕ инн ass х <a MERGE 
H-HTTH- HIB HI ЕНЕТІН HEHH HHH HY КИТТЕН АННА за ЕНІ НЕНІ H H КЕННЕН + 4 + A i. а DUE вата: И L ELLE ы по 
о | Е лс ра БЕ сЕ 
LA нано викар саана винит акаи г vosssanesqunes aay 4 1 E194 lu H HTC ge Hs muc: ud 4 ERTA PRS Б : - TE- it ы ЕМ казы тізі "ы 
Чыны чке E е ELLE: РЕНЕ ЈЕ РАН Ee Я. aN ЕЕ La eR: ms ere 
ІНІСІ s= um EHIH EC ay не У Е Я | таа Bat aap. scenes № ER 
Е prn GR Fra E | pk i ера eee ا‎ 
ще dq. ma Li * 8. a... OU 8S CBE? BE. 117 | жишш 4 ы ss: 
: НЕНЕН ЕНЕҢ; БЕІН ен ЕНЕҢ | реве + Ниве `z 
Е ERES uo ДА ишни ا‎ илчи THESE Не í ғ Pas NONI. = 
š: : : 222422314464 Hy unge Hu EU bu N Я И mat РИ НТ Йыл [BB РЫ Шашың ZAF КЕКЕ қ. + 
о Е | G uon дл Б Ер ух ss s 
| +: ЕНЕНЕ Н НЕ РА FH th 555 EHE м5: тынын > АТТ T | [Без а АШЫ; £X ЕЕ Ет, == % z ا‎ 
rou ee A E ЕЕЕ uid da ЕРДЕ Tl le ae ЖЕН ЕГЕН ети ЕНЕ АСР З ЕКЕ SENE Ilo ааа 
E НН ПЫ Y ROUGE HAT анн p cz: н š ее :: 
+ МеН отына ЕЕН ЕНЕ камаз ФР ЕЕ АННА) - E] т TI аа: і 7 “4 23 2 ul i Pli MERERI i € = |, 42271-5 x= к], : E ste 1 R 
t Sere MEC ЕЕ АШИ СЕНЕН ЕСЕ; HIHI КЕЗЕГЕН и : 224 5221; Jt sae А А EE REN 
ЕЕ ы На SHE Et ate ee ВА eet CUO ннан БАНИ rius RRF st 
EESTI Ы ЕН ЕНЕҢ ЕЕЕ НЕИН НЕННЕ ЙЕН КАНЫН pn 
Ee ab a eee ee et EU Шии e БЕН БІНЕН ЕНШ 
¥ ~~ = ВИ BAS 11: | , | ВЕНА ТТЕТ 1:17 Е s+ TS FREDDO ваши 4 ananas 55355 Н 121 +} ƏН rr ДА 
sul ER E Е UC ECC PHS HH HEH =s Е 
изазива shunabases MERE MARRS RAS И ss sess ИЧ H СЕЕП ТЕН и Ити: 222222242 Ны 
EUER d НЕЕ ЕНЕ AT АЕ SH Sup НІНЕ БИСЕР Р dije gu _ Bai 
لابلا‎ ' ПЕНИ TELAM е г. ААА dapune se T 4 Е-Е - 7 КТ № mena ” 4 E ў зак. га - | ` ыы + cui ва “ТІ 
БЕН пан ccc au y DD dou wit du. iue ig M LAC ud За а 
в H asos + ғайтаға А 


H 

|| 
НЕ 
su 
HT Ee! 
it 


ры. 
ШЕ: 
пак 
ae 
md 
p 
L3 
s 
LN, " 
d 
i № ча 
FE K 
Ж 
ен 
E 
TUN 
M 
ЧЕ 
Ne 
МЕ 
M 
ще 


giii 
sl 
С 


| с 


! a 5” v 
серен; ВЕНЕРА sus š И РЕНН E Z: у 

H ви + pi 

x r: rN H | » fonts p: 

ana EEDE ae 1 P = facer TÉ. 

б = 4 > КЕГЕН HL w 12 : OR Zu 

"un Rete В: | | prt nar 

sawna 4 талақ ОНЫ ут pet 


= 
| | 
ЕКІН 
sic 
ын. 
{ 
E 
hues 
aa 
ъ 
ме 
LLLA 
ПЕТ. 
СЫ: 
dox 
8223. 
dr 
= [4 
УК 


| 
E 
: 
Ё 
p 
P 
T 
Е 
ЕН 
НЕ 
[КЫ 


та 44 
4-4 wa 1 ый 
из SS SKS BRM. » 


Е Е Е 


s: 
i: 
" 
н 


` 


Hb 
{10 Y 


X 


сака пара нама > ТУ џ а 
: > - 4 + 1 «@\ 


a. Е 


| 


1 


itt 


kii 
E 


8; 
4 
L7 
АШ 


Г 
man 

Qu: 
VE 


"m ый PET ~. =. 


Да (77 афери Ана жеек тарча га 


мач = 


Bud 


CLE emn T |: 


v 


F 
E а” кайи АР = 


т 


ki 


n 


А A 
ia та 

4.4 ` is з- de 

1 М ` 
| Es 
... 
da - 
i ) 
ur 


јр 


| 


TT 
AS 


p 


tier 
м 
PU 

Tum 


i 


ен и 


Mm 


1 = Y H * * 
ОЕ 
я, 


a 


ft 
1 


ili 


t 
| 


zu 


4. 
+Y 
ma 


em жен ws 


ЕЕ ЛЕ 


4 
4 


E = 4 | dii == = ар | : 
: 1 ост : : 
+ i 4. m | 
у Ime سے‎ bonnm елес се Get a 
Set a eee | _ 144 
ЕСІЛ 22955 ЫЕ: E ane: их 


B 19) 


~ + г 


Í 


+ 


Tea 
А 
и: 


е + — 


D4- АРМ: 04- 44A 


i! 


777 
В 


| 


Take-off Field Length when Vj is Less than Ур : 
dod Figure 13 Section 4 
Page 4 


Л 
DAIR 


Ж 


САК 


Operating manual 


riv pr Pt ТЕТЕ тт Е F eme m i 
"s Y Ti pn 


— ———— € 


~ 


+ 
r 
+ 
и = 
S Vas ow) 5 , 
EH А " 
` 5 ыға 
-— 
` 
— M —— — 


i 

| 

T 

| 
M 
psu 
| 


1 

1 

"i 
5. 
eR 


* oe а. 


+ 
+ 
— 

ней 

5 

t 

t 
E 
+ 


ге 
4 
M 
EUN 
NM 
СА Я 
+ 
1 
ВЕСЕ чн 
vu 


AME WA | Ж. 
adi xy ша T ђе 


+ 


E 


аят 
ез у 


Il [aln 


p 
Та: 
-+ 
221 
е 
+ ) 
+ 
4 + 
+ .. я Ди 
5 фара Р a 
+ - + - = a + 
XR e: : d 
ah Seg: ж» кур, =з! ч a ge В 
if terc e 
© у -4 
E $ ‚+ 
ПРЕ .... -- 
тт oc 4 
, ! 
+ t 
— MÀ ———- 
: Eu 


2; aut 
+ 
1 ыч 
} 

care 


M 

+ 
' 
1 
4 
+ 
В 

ie 1 e 

3E a mier 


P 


| . 4-1 «: Pe 


а {сжат "T eS 


LM p 


' 
T 
+ 


+. 
+ 
L 
u 
-- 
г 
3 3 
4 
+ 
ме 
- 
t 
1 
Аба 


ии 
ар m 
Ур, а АШИ АШ, 


елу сз 
Tul 
1 


Om. 20. 
B 


Цар 


| 
— — —- 
+ 
+ .. р 
°] + Щи ұста ` 
— = me o жы 
nae ДЕ 
1 
-4-.- 
-——--- 
< 
Е 
E 
- 
— 
Я 
nomean no 
- 
- 


em келед. 


+ 
М 
T: 
үз 
ЕТ --к-. 
i 
+ 
1 s 
— Ч 
+ 
са 
1 


-or 


1 E = 


ет —— с ا‎ 


Us 
NE 
EE 
GE 


ар. 


әре +++ 


ZUM ya | Е 
44+; чүнү 
la ed й i D 


I 
; I 

"E 
! 


| Za ВВ un 
pides 


а | + x 
Ага 0 L . ] i : 
К у ' 
1 1 ES 1i qs 
а га Dra 3 . 4 ENS Е 
„ыр: Nd FH ; 
PC 


н га ea ben AW eden Бараци 
Да НИ E : vi 
ig | V i 


| :+ з:т+ 
EHE ! 


Pts Td COME EN еден ер. ab {к 


m сі == 


We 


D 


sss 

=== 

EE: 
Е 


г ер КЕШ | 
е Ы: ще өні ШИР FETE 
ЖЕ. офа H at l: : B : 


e. 


=. ` 
— = چ‎ лави 


LET 
‘a= 
= 
== 
= 


Кыл 


== 


+Z 


| 
5 


ЕЕЕ 
= 


NO 


LL 


pues ТТТ 


N 


SEP 


=== 


254 


== 
< . 


died. 


Фа 
ds 
E 


1 


s= 
— _ 
== 
VE 


ad MOS Po 


= 
Ly 


ATLGABH: 
ОЕ $R 4271 


Z 
на 
Zi 


ОБА 


УЛУ: 
= d ut 


8 H 
zy ПА ç 
+ 
- > I 
d 1 
А 
% + 
t 
T 


> 
^ 


т 


И 


46 


< 


F, 


НД AA 


р 


РЕЋИ kel: 


. 
~ 


— 
' 
` — sn A ..- 


А 


HAS 
алы”; is да 12 
Uit Агар 


ا کی ی 


NONIS ы 
ER (ШИШ 
оо 


SEN 
NR 


k 


PE Е š 1 
У À ' К 
А — ашны ыы мања Заводи 
P 2 4 2 ' N 
= a s аі s. DC 
E . à Е H 
; ~ : 


p 
eun n 
t t - 
1 M - 
И desi. ! 


A 


дела ате В 


РАДА 
== 


т 
- 

татым ос ође s- 

т 


* % 
te — 
= * 
Е ` 
+ - 
- 


-4 
+ 


; е > 
Е г 
` aa —— UP  . à 
м . 4 - 
>. 
— = 
+ 


тз 5 


+ 
i 
і 


% 

} 

1 

T 
-— 

1 

} 


ЩЕ 
"IM 7 
3 : 
4 


ЖУ УО AL ВУ 
wi ЕЕ 
ER 


~ 
— -- 


; Ооа Ы Болатын ; 
> p: Polo 
= T — و‎ <— очсо s — лл. 
„а 
yr 


qu 
m сеи: 
Е 4 3 
1 


> 


фен = 


pee 
+ 
4 

r sam енна пе ла ~ по 


% 
: des 
= Le d ++ he 


4 
1 


+ | ж ~ ~ 4... 
Је : 1 { ` 
B t 4 
—— poe Á——M— а + —M— مو فص‎ Ае ру + + 4. 
И i i 2% " . 
` r 5 а - f - . В О 


1 - 


eoa de : +: Wa. ` 5 ' ES А - 
: [ ` . 2. , А > 

`. AT - - ae Е + + i ; » 
— -—— — ————nn и inc uz а А: ыы. — Ааа —- Мин 4 س‎ 

š а 5254 * қамар жарға * E 

3 ç ғ. И > е 3; 
S 1 5 

` 


а ener 


ee — — — -. 
БАР + + 


е" EU RS Z: 

d d В ; ЗЕ ; 
T гад „+ +444 ++ += ша З 
Ug | ; Кз м 
š C Ee каз — n. ; 


— — — —— ж. 
EE - = 4 . 
т 


= p 
£d 
Эу шз з 


+—— — à tox c -4--- = 
L 


АД: 


LXX d Е 


t 


i 


¥ 
Li 
Есі 


аа же ` А +! 
AM » nu r: 
DESC E E. n en 2 | ў 
Н E à 4-4 ER > k +. 
tri Hj : | Ж, Ps , 
: + е E Ub M 
B г. ç. ERN АЕ . | rl, 
` @ LES pus ek k * 
TURN E ra Тара Ad 
+ 4 ta А T. i 
i edu be + ++ 4d 
> ES 147 1 


de ы 
. 


TE 


b 
ы 


a 
|. 


Trai И M 
а ИП 
1 a 


, 
— 
* 
3 
em Жар ` 1 
——— 42 Y 
+ k 5 
I ç 
4 


=s 
= 


AES 
CER 
ex 
== 
A 
B 
= 
“ВЕ 


E 

= 

Е 
Si 


1 
% 
| 
qe 
I 
+ 
` | 
Н 
+ 
[1 
+ 
| 


1 
н —X 
А. 
H Я 
T 
——À ~ ا‎ 
= 


w 
= 


+ . 
5 


e 


+ 
РЕН 


= -h 


"n | + 


= а 
i 


NE 


+ sen 


Туа 6 34 ба ER . 
. ізі lundi tx. tet . 
+ + Я + e .. срине Ба 124 
iab. TEATS a E om 
отарлары та ь 4 to: 
D art a eit. d EA . ү 
| ` 


ИСЕ 


i ПИТ ШИШ ШШШ 
ЕВЕ ВО ИО 


и А — € o— MÀ ÓÀ а 
“he - Е 
г 


- Шы 


ге 
275 
LI 
4 
да 
А NN 
3 
Ds ES 


> 


r+ ылы | | ینا‎ 


Section 4 
Page 49 


VR 


15 


Equa 


Ж. 
1 


V 
Y 


Ler 


л. 
L 


. 


| ergth w 


Take-off Fie: 


ге 14 


-~ >» 


1 Nov 62 


/A| 


Л! 
NAD AIR 
=p 
— manual 


© 


C A 


ШІ T ҮТЕ Г moa 
vt ШІ: e UNT i 


ШІ ІП ненпазкалдия гази поени вина ДИН +L ili қеннванитазшанан 


| i 
| 


аа 
= ganie saong 
—— < 
: 


== 
an 14-54-24 
ЕЕЕ 


= 
пу 
рено 


. 
"анаа 
= 
EE 
EET 


== 
ЕЗІНЕ 


; ar ka 7 emeg Hc 
HT n 


" 
pa -- "o 
= = - a. 
+ Е 
r эз — 
+ H 
Murus eret a. 


Er Ë БЕНЕН 
Ei "T ВР | 
СН! НЕНІ: Hu i 
Ep pM ШИШ i 
THUHEBBISIIUERGHEIHESTHEHHH АНЫ АЕТ 
RU M u ыы i: 


Е 
Н 

ti 

d 

HH 

Ве 
ES 
= 


АЦЕ На ЕУ E 
l p РА ЦОЈ | 
РАНЕ РЕН НЕ ЕН ЕТЕНЕ | 
ааа GLA TH БНН 

ДЕНІНЕ Ud ase HEN ЕНІНЕН ЕРНІНЕ 

x ПЕН АНЕ А НА ERTH H HEEE АНЕ E EHEHEHE 
nee ee i y i i: i 
ЕЯ Timur 
HPTR R НА БЕТА НЕ ЧЕ НЕ 224122113321 gree E HER 
НЕНА ea ви ЕР ЕЕЕ ШІНДЕ Falk di ІШІ ii 
HERD Qui ДЕН | НЕНІҢ 
77 на ВА D 
um ДЕБЪР PHHH 
ВЕЗЕ 2. Е 
ЕЕ | Hiss: "iHi 
НЕ EE MI 
IR Lu HEN ШІН 


виз взъ. а suwas 5 


ВЕ sss 186 НЕ 


E | | 2. Е 
x T | | 


sau Т TEES FT de == E 
= ДЕЦЕ ШИН 


= 


BEb: at. 49074. 


sia 
| 1] 
ЕЦ 


SET 


Section 4 


v 
БЕ 


[ a" | ` 
TTS 
- а S - 
NH 
WEGEN ==“ 


УЗ НЕ: Li 
H LA v. á š 
Н | 


‚ Miu Mut 
. EE Па 


НІНЕН oem 274 
512214542728 ІНЕ 


1 
НЫ na 
See ae | и ілі а 
КЫ + 1 
: и Рама : 
P Dee pte I 
7 HES M 
r= re И h 
а - Ў + Е 
h СЕНІ! L 
№ H ^ dii 11 
у + | L i 
£ `. 
p Y H 1 
Фу 
, 
n 
1 


| 


ВЕРЕЯ ннан окаян 


Руља ee | 


“ 
H š 
i ЕНІНЕН Susur) Ses bese THE? 
is . 
Ет 224 2. pc si m vB ЕЗІ Padi 
ua s S | _ um z! Чи 
о es eot. 
DERI зае E ЕН 


иди за NERBENERERES Ss. 


ETH IC СТІ UE ERATES. 
os Ed Bun" ай EE ЕЙІН: Sum 


cM x 
Lid 1! A 


ЕН = 
НЫНЕ : 
peses 


Net Height above Reference Zero at 
Completion of Gear Retraction 


Sau: Seay 
БЕГЕТ 222544 


Е 
Е Е ГЕ 


Чын [oy duds н gs D Um M B 

uu Ep E EI qu HIHI 
2... Lk 
о, HA de 
5 peu E ii РЫ КШ di 
ЫН e URN Е ЕЕ IDEE - E. Tu 


TRUE 


Е 


tiec 
Hen 
|| 


ak: ы 
Es * А 4 
; * 4 
ыт ад Бб; Ни oe 
фута — |“ 
a 
АРУ 
mes 
prema 14 
| 
у, 
z а 
SEER ENIKE 


HE ESEREKE EB MES ^ и! PEN пазва я B 
s ss НЕРВЕН ВЕЕР Hot E 
Ей RE A Dur ا‎ 
SE: Hi Ii rer ЕГІННІҢ НН ++ HH ~ 
ана НН зе вее zie БІНЕН ЕН На: Ht я 
ЕН DG M LOU NE NEEDS ЕЗЕНЕНЕ ЕНЕ. Men НІН iB О 
ЕШ: irepl анасы poo uo oor Met uu ніні Z 
ЕНЕ НЕ ЕНЕ нн аннан анны E EHR - 


Page 51 


Figure 15 


| Al Sal 
CANAD AIR 
operating manual 


re 


у : 1 
4 рег" I 
Pree 
` 4 . 


ЦР at 17 1 21 
4ұ--т + 


, 
H 
“ы. " é i 
па алеи вак Gà паник: зевяйлва NROTGUNBEER китап e tma тежу --- [1:14 
игала жан заваз s..s......s = = зета т Сат гарааг. pa 
nam d FORD А om = 
HET 4 ds Ж 1 
+ 1 £ а LEES p = И 
| | t REF JE = =: 
Ё i u т е + 
ane 2 wal eX т IL Pet i : 4 
арама - = ги { ' - Em қына ma aem .- b =e- +- 
С -+- - ti - 3 - М e ~ we t~ 
- -. t 2 "a "i dures quon 23 
>. H N. Pal ks P - 
и FOR ` om x 


"7141 
>} н 


ЕШ: 


H 


` 2” 7 я : | 
- В АА tmn а ` М Й 2 у 
1 , Е 8 СКР. КУРДИ му - - š | 
dm ns - ua EE раг | | ; НЕ 
=. in p ro Е а : mer “ер | 
О mp к 13 "ДА : wes ñ =e и и А = -, : n - А re a-ra چ‎ 
- Бо. = " 4 ұжы ОЛАРНЫ, sd eae * - " Қ — — -. + uu 
^ „ r 5 к 4 - d в Ге =. 4... T uM = РЗ A. = -| - D т iizti 
4“ + - Li Д ма = КОРИ ща -1 ү is ei + к 
wea >. 4222 23 ка урина ан + D "a Es А 
£ инек 1 7 д 
с - -F Мет кез ~ ic = |М 7 
LI "p - = Ы - . 
== = ELS GELS : 
4 un - -.- 4 а „ = 


== = = 
- + ~ + + * 
тамы» rer T (xc nope › ` " ng 
n " ' T * T 
одат тил таки пера еее | L - ` |: 2 CEDE ен ры тр TE. тт 3 ا‎ г? я 
H $ |--- - Po ~ +. == f | ~ + 22 ү d 4-, mac. £ „аф -bu 44. > + se бе: tede .-. De: таа 
ge хы AMO #1 пра £s t RT — peal . à 3 - wee = - -— - - --|- - + ге... е... ж” Mc A < .--.4 a de f. aii И pexvi aLa > ¿AYO aes 
~ <> У %-- = — - H = 4 š 5 EEE" ра -т е; ui PES m “ел . a peo thecae кашады ы дш t „с <d - 
a ка | ТТ ~ 
Башта r : 5 ; яа : ; i таг 
т заная | ШЕ азы Hp е r РЕН 
= - ..F. == Ores T ~ E: PE - + "+. о .-... 
; 5 и МАГ H Із Ex]. =: 4 и 5 Е 
тиз айым. ma : a : h N ; ; М | 7 : 
+ с. = -j~ - w ыйа T en - v T "+... — © ^ - nm ^ 
Au к "a <) u x 1 8 ` si Й 8 
ML LS - А - -- + Ра — 4: | - M + T "+ ае. - 
- T t к 5 +: " гы . 
c s ( M тала 2522 
Ц E * У - - м - 


+ n H P Lad 
е I t < КЛЫ aan И 
а ` < > H 
М » 
5 = 
z 


е 


ШШЕ 


МЕКТІТІСІШІНІІІІІНТІІІГІҢ и M š HEE EL 
"mie вече Hamad BRASS И ш БИ a тез I азии 
| е ; E FRG EWR 
вазнациъ. "4 т: d s rri 
rf anaut ` : ; 
4NSÉRASERGEARENRERBENE эжик А 
AM қанған таман пива NN вина “пате 
висваввсвава 


4 ТІСІ 
| ШЫ: + 
АНИНА АН ере му H 

IME FY аны 
жэза COUNT пвати папи одани кано байна анты катан. (44: КЕП 171 
пипипипипинцыны инна тын 3 
T % ZW 
9RSARGESESTAZIM SHOES SBN ARAN SAUNA CANS PADS оне SAREE 4" ME anane AS а 19209 E 


ТА а... 
UBNSRERESRER 


. а 
8 
ا‎ 


Е 


a;r,” 


ШШШ 


Жишлирпиариыраккарп 
зона EEE EEE 
ТТ: 
[43 14344114%11:)) a 


H 


L E EN CHEE SUES OS EIU ES TEU 155 
Ва пате ти Ti L 12.21. REDE LTE SOS зи r 

` » талы ичин ип кырынга MESSE аи та HHH 5 H EHH 

та 


во шшш көсе свята а өнімін : 2 в 
534595» Mase bes FE birn нән тапвантантаякайн ғ. 
ғанын чо BOS RENE SENED TARE BERAS DODOS s... ща 
SEERA *2a454á-"55 ар» 13171 114 эмо a. ариза панах плива RAN b 
Se tes тшш "ER такала |] 
. э BRASS UT зм ГАС: 


"ined 
ЗОВЕ В ВЕРА 
авер LES Я ER Ge 


а — HH низну CRE ER BOF 


ШП 
ШЕН 


” 
a 


H 
MM 
H 


m= anmo 
КЕСЕГІН 


Tg 


ыы ilL 


n 3 T ` 
etek ассо AD заиста зада АРРИАН Е ERB iue рф {инн RACES usa. 7-7 а me EN Hac] dE in SASS = 


„17 шз № 


в. ов pataqa š a 
ЖЬ TONNE BESRE homa VN. 7 = 
аи 227 ` Сенник РЕНН | раны == 


744422 
~ | 
[CLE 


Ба 


+- . 
Suh xer ee o 


n 


ы 
(Т 


` чи 
fie : à 


"i 
| 


ажа Men eam oa Sas S mare 
тва. час SASS кит жиа OS ж 

пй нь ашина кане 
ВИИ ет въ “WHEREAS ка. т. тинне КИШЕН 


š 
м 
L4 


"чай. черер FEFE PEUT, TENA inaf” anunn и.“ “4 ВЪВ: 
WAEUS ына. “ктп CORES. “HEE съ. ЗЕ НИНИВ u “SEBE ва 


! 
i 
ji 


СН 
FER. CESES: ESS PRA YL "ки тата» Bea 
SEM Be ама в ае. w... | 


waspa rapa 


Ё 
: 


ых ~ 


f; 

: 

.. 

LÀ 

а 

a 
s.s... ewe ‹ 


rss 


i 


s 
: 
Ж 
Н 
г 
š 


каш жапа аза пахка енінде F 
BER ЗСТ ТТ. 
» PN аасаснит ават имиња RODEO DIR 
таспа свика Suarez ғаш 2224 
оказание md n за zz 
а “ранио «әсет BO TOG O FOE же SES 


09 
i 
H 


HIHI 


Hi 
а 
0 ^. 
“ ` 
ж 4 
E EEI LE HE? 2 
пица ви IEE 
ан 
НЕ 
- 
азын 
Ма 
Hin 
па. 
i 


НЕНІ 
i 
agers 
HUE 
w... 
5: 
i 


+ 
jii 


“tasi 
a 


H 


4317) 
айнек 
М 


I 


таптала». ` 1144444 LL = сна 
Чч ~ 


И 


Е 
и 
мвамвийща 


Lid Ld 
PITT 


АЕ 


w... CBee. „пшн 
ылы L; W и 


: 
š 
s: 


Ë 
| 
4 
3 


р" 
ar 
= 

T. 


"on JÉ du 

|| 

+ 
184122224 
ЕТТІТІІ 


` 


š 
: 


1 
ж 

к 
FISIERE EHET 


тавафонвиу авионе ,«евтенаатанитик DR а 
в” .з 
LT 


222::2222:5271122221222: 22121: 


киеш А ДО ТЕЛ 
s... ва а 
L4. 44.4. 4 а 


Ф 
TH 
Е 


пипака знал" CURSE атеет bred 
ARPSEGUEDES пазе бета ed 
ТТТ: 


p 


L-LELLLCLCILLLIIEIWeLELLI LILIIIi E 
винин аваас A 1! 91 1 BE SE аварии BOS LLL. ча 
а) HIER “eee ваза ана 
=. 
ДЈ ТЕ ЛЕГ 1 Па [| 717 


Sunan | LET MP яна Е 
ERNAS алала Најн rr е: 


ү 
ШЕН 
ү 
Ë 
3E 
| 
ІШ 
Ни 


Ht 


а 54 
SEAS OSCE 1]. 212: И, за лав - 
E LE RE НА ЕН 
та x SERRE ERR. x 


| 
| 
| 


g 44144 
ата 


HEF 


su 
| 


| 
ШШШ 
ЕН 
Н 


Е 
Ë 
i 
ШШ 
: 
e 


s gum. 

wer gene 
и, 
зача 


Ë 
H 


Е 


e 


اا 
eee‏ 
^" 


азава 
«вън 
ВЕЦ 
Li 


i 


iub 
id 


| 
ІН 
di 


415252254: 
5 


"50 сага и ји TL... p PEENE i 13 кина 
Seu sente CUADRO увала ESTED LIT LLL 
У THEN CURES Ван BREESE прави 
maqa ир кыш SE eas 


: 


“- = 


ар FASOS DE REA 


ЂЕ 


ват 
ғани 


| 


| 

Ч 

B 
T 
ЊЕ: 


41 
111 


ГЕНІНІҢ 


7" per даа -- 2 a 
i : атта, س‎ r = 
tr = D - > u . L — ел + 
Е ра Voy | Ж ЕЕЕ wa š 
TUE ans. Papier) digas eo eee а 7 
Ll > 


Жал e 
—— 
" меке 
-.. " 
- ^ - ор l Z 0 ona A س‎ + Sak —— L Др А Зона hnc 
^" 
ae 
в 
руун ae 


— 


пе ле ~ —-. 


нен 


D 4 
Pd ~ <<» 
4 tet 
n 


“ 
~ 
- 


ia]. 


` ` ` 
мерне кс o t nr gl св 4 
x 2 “ 1. 
+ = а H . # 

. A . k 


to 


~ 
э, 
aes 
= 
- 
om 


| 
15 
а 


зз» +з M Ы 
ve d. + 


— 


— 
r 
к» 


Ба т 
ет: | -w#. J ->F — = Ы 
: тец: а: гни ча „ЧЁ АШ" Ра ра 


и mea р а ње е В. 4 – ejted |. + m; ана. . .. . --- +. | - H , ° | mdi ME ы 
+ H i-i H 2 й š алал уы ка жакты 8 EC Е 5 s — x RAM ~ + 
н =+: ты bore ( 41 н га; c ek Es р ^ pe BIZ рр Е ши 
PU mte 44-4 ет е > Е. ps --- - 2 % 3e зе ` - -= СЕЈ сы саки 4 ло: - ен =r GA 
г ЕЈ - is ^ ИЕ и n А же -.. - ` - я ++ 4--% tex i fer: 


a 


i .ر‎ | => +=. 
71721 


mm 
si ; =: pp ri ii 2 ъф, vitia 4404 
я PE масна. 7 6) туга фай и к= ers е i 
ra БЕ тЫ на р NOM аа др QUE "+. Bie eee B 
ње à ww... M res k я Ка БЕЕН 


-- 
>. 


я nm Ф ~- - ; - * ~ кара 
эв M © и 2 


зет 


Horizontal Distance from Reference Zero to 
| Nov 62 Completion of Gear Retraction оры Section 4 
Figure 16 © Pace 5a 


u 


TB 


1 Nov 62 


B Tb : i 
База А... FT HER | ъч и ¥ ` N i 
ES "ep à C *HIB wwe а Ялта ха к = 
+ order "OR STR i . N нини ча 


SWARERWENESETME на: ! 
~ Ru FE ai ем 


i И е AU 
ин ua 

= um 

= || 


г 


! "в". 


i 


1178 
|| У 

" 

в 

= 

B 

[4 

aeque 

d eae 
rit 


| 
J 


T 
` едра + 
55 en o 


a 
sane 
КПТИ 
ТІГІ 
пива ани 


WEEKAWENERBE. 


HE 
Е 

БН 

5255 


lT 


HATH 


ния 5552 


н 
TEU 


НН | Hi 


nasa sess 
44 
я РЕНЕ 


ЕР 


көмес 
== 


Figure 17 


THE 


ЕН 


ag 


ur 
Climb Gradient - Second Take-off Segment 


mm 
sis 


E 


m 
ЖЕ 
4 


ТАТ 


% 


n 
Fi 
5 


an 
жи 
Ë 
ЕЕ 
Tcp 


42 


па 
n 
= 
tmd 


Section 4 
Басе 56 


HHH- 
E 
Г 
" 
di 


an 
а: 
ва 

3 


ЕЗ 


НЫ 


sree 


ЧЫНЫНЫ 


ШЫ 


— 9 


я 


Бли 
М یه ف‎ 
Tr 
зе ow 


ATS 


ИЩ Guss 
ele k. 
- 
- 


АРЕ 


miin: 


سا د سف 


zz ат 


щим ea 
„1 11 1771) 
u. чриз" “ú. 
па ма таш 


ee иж Щй» ж oe 
E A od уу - 


M A 
CANADAIR 
وک‎ 


operating manual 


16. Climb Gradient - Second Take-off Segment 


The net climb gradient in the second take-off segment is shown in Figure 17. 


Aircraft Configuration: 
Landing gear 
Wing flaps 


Engines 


Airspeed 


Power plant and 
airframe anti-icing 


Pressurization 


Example 


Retracted 

15" | | 
One engine inoperative and propeller 
feathered. Operative engines at Take-off 


Power (100% LP rpm). 


V» (Figure 4) 


Off 


Ambient altitude 


The example given shows that at an ambient temperature of 22°C (ISA + 10 С) 
a pressure altitude of 1500 feet, a take-off weight of 201,200 pounds, and a 
reported headwind of 14 knots, the net climb gradient is 2. 1%. 


NOTE: The wind grid is factored; reported winds may be used directly. 
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The landing runway length for intended destinations is shown in Figure 18. 


The landing runway length is defined as the actual landing distance from 50 
feet divided by 0.6. | 


Associated Conditions: 


Wing flaps 459 

Landing gear Extended 

Runway Hard, dry surface 

Anti-skid units | Operative 

Approach speed As shown on Figure 18. 
Example 


The example given shows that with a landing runway length of 5530 feet, a 
reported headwind of 28 knots and an airport altitude of 1500 feet, the maxi- 
mum landing weight is 162,800 pounds. The corresponding approach speed i: 
122 knots IAS. 


NOTES: (1) The wind correction grid is factored; reported winds may be 
used directly. 


(2) For landing weights below 120,000 pounds, use approach speed 
and landing runway length for 120,000 pounds. 
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C. It should be emphasized that the prime criterion is payload revenue which 
is of considerably greater value than the direct operating cost of the trip. 
In this regard, the cruising altitude should be selected such that enroute 
fuel requirements enable carrying the maximum possible payload. The 
appropriate Figure 1-5 to 1-7, depending upon the Zero Fuel Weight of 
the flight, should therefore be analysed, in conjunction with the forecast 
enroute winds and temperature anomly (variation from TSA? in order to 
determine the preferable altitude, based on the minimum trip fuel 
required. When a further reduction in trip fuel is necessary to accommo- 
date payload, a long range cruise procedure should be used, as outlined 
in Paragraph 6. 


When the required trip fuel would not interfere with the payload available, 
the minimum time procedure, at a lower flight level, may be performed. 


The block speed for long range cruise is only in the order of 6 to 10 knots 
less than that for minimum time procedure. 


D. Wind effects do not significantly influence the CL-44 cruise procedure in 
the usual operating region (5), at altitudes above those where serious 
VNO limitations are encountered. Range increases in the order of 3-1/2% 
рег 1,000 feet increase in altitude which would not Бе negated, unless 
the headwind component increased by 12 knots per 1,000 feet. Conversely, 
the same range would be attained at an altitude 1, 000 feet lower than 
planned in the headwind component were reduced by 12 knots. 


E. In consideration of minimum time operation, it will be noted that the TAS 
for a given weight will reduce at an average of approximately 2-1/2 knots 
per 1,000 feet increase of altitude. Thus when desiring minimum trip 
time, increased altitude would result in better ground speed only if the 
wind component reduces by more than 2-1/2 knots per 1,000 feet. On the 
other hand, lower altitudes where the Vyo limitations are encountered 
could be beneficial if the wind component reduces by more than 6 knots 
per 1,000 feet. 


F. Over longer ranges, when specific altitudes are allotted, normal operation 
would include a step-climb. When the minimum -time procedure can be 
used (no payload restriction), the initial altitude should be selected, so 
that the VNO speed is reached when the weight has reduced to the mid- 
cruise value, at which point, a step-climb is made to the higher altitude 
to avoid the VNO restriction. The step-climb should be made at a constant 
rate of climb of 200 to 300 fpm with negligible effect on trip time and fuel 
planning. In an.area where a change in altitude may not be approved, it 
may be preferable to seek a compromise level for the entire flight. 


Section 5 19 Feb 62 
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Weight, Speed and Fuel Limitations 


The maximum design weights of the aircraft are as follows: 


Maximum Take-off Weight 210,000 Ib 
Maximum Landing Weight 165,000 Ib 
Maximum Zero Fuel Weight 155, 000 1b 


The VNO limited cruise speed of the CL-44, taken from the Flight Manual, is 
a function of Zero Fuel Weight as follows: 


Limit VNO Approximate 
Zero Fuel Weight Knots, EAS % Cargo Payload 
Between 145, 001 to 
155,000 lb 250 85% %о 100% 
Between 135,001 to 
145,000 1Ъ 262 70% to 85% 
135,000 1b and less 275 to 70% 


The Умо ге striction would be encountered at lower altitudes, which should be 
avoided as uneconomic and increasing trip time. 


The fuel management operation is stated in Section 2 of the Flight Manual. 


. The usable and unusable quantities of fuel to the nearest 5 lb are as follows: 


With Centre 
Auxiliary Tank 


Without 
Centre Tank 


— 


Usable Unusable Usable Unusable 

U.S. Gal Capacity 10,172 177 12,154 . 188 
Weights at 

6.9 lb/U.S. Gal 10,185 1,220 83,865 1.295 
6.8 1b/U.S. Gal 69,170 1,205 82,645 1,280 
6.7 1b/U.S. Gal 68,150 1,190 8l,430 1,260 
6.6 1b/U.S. Gal 67,135 1,170 80,215 1, 240 
6,5 lb/U.S. Gal 66,120 1,150 79,000 1,220 
6.4 lb/U.S. Gal 65,100 1,135. 77,785 1,205 
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SCHEMATIC OF FLIGHT ANALYSIS 


REQUIRED FUEL 
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If cruise climb technique is not usable, step climbs should be conducted for 
maximum range. With enroute normal fuel consumption approximating 5, 000 
lb per hour, and attainable cruise altitude varying by 1, 000 feet per 5, 000 1b 
change in weight, the steps would then be planned with hours elapsed at each 
altitude, dependent upon the number of 1, 000-foot increments in the altitude 
steps; that is, two thousand foot altitude steps would entail a minimum of two 
hcurs at each altitude. 


For maximum range operation, the initial cruise altitude, obtained from 
Figure l-2 would be as follows; | 


Ambient Take- off Weight 


Temperature 210, 000 1b 7205, 000 lb 
ISA - 30°С 24, 000 25, 000 
ISA - 20°С 24, 000 25, 000 
ISA - 10°С 23, 000 24, 000 
15А 20,000 21, 000 
ISA + 10° G 17, 000 18, 000 
ISA + 20° C 13, 000 14, 000 
Section 5 19 Feb 62 
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INITIAL CRUISE ALTITUDE 
2 ENGINES 95, 1% RPM 
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The flight fuel required for normal four engine operation at 88.5% rpm and 
1164^K are presented in the following Figures 1-5, 1-6 and 1-7, for the three 
main Zero Fuel Weights. Corrections for wind and temperature are included. 


This data includes fuel for climb, cruise and normal descent, the latter 
initiated at the distance from destination as indicated in the Descent Table, 
page 2.85. 


lo present realistic and least optimistic data, the computations were made 
for the higher Zero Fuel Weight shown, with 10,900 15 fuel reserves. For 
this weight configuration, the shaded portion serves as a reminder that 
payload may be limited when the flight plan fuel exceeds 40,000 1b, at the full 
205,000 1b take-off weight, or with 45,000 15 of fuel at the 210,000 Ib take-off 
weight. 
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18. Maximum Landing Weight Permitted by Landing Runway Length at 
Alternate Destination Қ = = - 


The landing runway length for alternate destinations is shown in Figure 19. 


The landing runway length is defined as the actual landing distance from 50 
feet divided by O. 7. 


Associated Conditions: 


Wing flaps 45° 

Landing gear | Extended 

Runway . Hard, dry surface 

Anti-skid units Operative 

Approach speed As shown on Figure 19. 
Example 


The example given shows that with a landing runway length of 4720 feet, a re- 
ported headwind of 28 knots and an airport altitude of 1500 feet, the maximum 
landing weight is 162,800 pounds. The corresponding approach speed is 122 
knots IAS. 


NOTES: (1) The wind correction grid is factored; reported winds may be 
used directly. | 


(2) For landing weights below 120,000 pounds, use approach speed 
and landing runway length for 120,000 pounds. 
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Figure 20 
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19. Airspeed System Calibration 


Calibration of the airspeed system is shown in Figure 20. These curves apply 
to the pilots, co-pilots and flight recorder systems. 
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20. Altimeter System Calibration 


Calibration of the altimeter system is shown in Figure 21. The curves apply 
to the pilots, co-pilots and flight systems. To obtain the true altitude, add the 
correction algebraically to the indicated altitude. 
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21. Ground Airspeed System Calibration 


. Calibration of the airspeed system on the ground is shown in Figure 22. 
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22. Installed Engine Power Calibration. 


A. 


Take-off Shaft Horsepower 


The minimum installed take-off shaft horsepower used in the computation 


of airplane performance is shown in Figures 23 and 24 for the four engine 


and three engine operating cases respectively. These data have been 
confirmed by flight test and are based on gear-box off-takes as presented 
in Figure 26. | | | 


Maximum Continuous Shaft Horsepower 


The minimum installed shaft horsepower used in the computation of the 
airplane performance is presented in Figure 25 for both three engine and 
two engine operating cases. These data have been confirmed by flight 
test and are based on the gear-box off-takes given in Figure 26. 


Performance with Anti-icing System Operative 


The minimum installed shaft horsepower for enroute climb with engine 
and aircraft anti-icing systems selected can be obtained by reducing the 
corresponding values read from Figure 25 by 15% and subtracting the 
difference in power off-takes between anti-icing ON and OFF from 
Figure 26. For take-off only, the difference between the anti-icing ON 
and OFF cases must be subtracted from the powers given in Figures 23 
and 24, since engine inlet guide vane anti-icing is not required when 
using take-off power within the 5- minute limitation. 
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23. Determination of Temperature in Relation to ISA 


A chart for the determination of temperature in relation to International 
Standard Atmosphere is shown in Figure Z7. 


The example shows that at a temperature of 15? C and an altitude of 10,100 
feet, the temperature is equal to ISA + 20? C. 
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24. Temperature Conversion 


A chart to convert degrees Fahrenheit to degrees Centigrade is shown in 
Figure 28. 


The example given shows that 50 Е is equivalent to 10°C. 
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25. Wind Component 


A chart to convert wind velocity into a headwind or tailwind component is 


shown in Figure 29. 


The example shows that for a wind velocity of 20 xnots at an angle of 60? to 
the flight path, the wind component parallel to the flight path is 10 knots. 


„Аде 
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SECTION 5 
FLIGHT PLANNING AND CRUISE CONTROL DATA 
PART 1 


1. Introduction 


The attached Flight Planning and Cruise Control Data for the CL-44 are 
presented primarily in tabular chart form, at the request of the operators. 


The recommended normal climb and cruise engine power is limited, for an 
interim period, to 13,500 rpm (88.5% LP rpm) and 1164° K Turbine Entry 
lemperature, as recommended by Rolls Royce Ltd. to the operators. 
The climb and cruise performance data pertains to temperatures ranging 
from ISA - 30°С to ISA + 20°С. The normal four engine cruise performance 
is given for every thousand feet from 10,000 to 24,000 feet, and for every 
2,000 feet thereafter to 30,000 feet. 
The materialis grouped into three parts for usage, namely: 

PART 1 That used in Flight Analysis and Planning. 

PART 2 That used in normal operation for Cruise Control. 


PART 3 That pertaining to engine-out operation. 


All operations must be conducted within the limits specified іп the CL-44D4 
AIRPLANE FLIGHT MANUAL. 


Speeds and distances are given in knots and nautical miles. 
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General 


A. Normal four engine operation of the CL-44 is conducted at maximum 
recommended cruise rpm, both for long range and minimum time ргосе- 
dures. Less than maximum rpm should only be used when restricted to а 
lower altitude or when flying at a VNO limited speed. 


B. А cruise grid is presented in Figure 1-1 to more clearly illustrate the 
operational aspects of the CL-44 as referred to in succeeding notes. The 
vertical scale shows specific range in nautical air miles per lb of fuel 
while TAS in knots is presented in the horizontal scale. The VNO limit 
lines sloping upward to the right identified as (1), restrict the maximum 
allowable TAS as a function of design structural strength, i.e., (ТА) 
dictates the maximum allowable TAS when the Zero Fuel Weight falls 
between 155,000 and 145,000 1b, (1B) when ZFW is between 145,000 and 
135,080 1b and (1C) when ZFW is 135,000 and.less. Thus the shaded area 
between the VNO lines may be available according to the ZF W of the 
particular flight. The almost vertical line (2) is assumed as the lower 
limit of economic crusing speed and this weight/altitude/speed relation- 
ship is used as the basis for long range cruise operation. The superim- 
posed curved lines of constant weight (3) with altitude (4) comprise the 
available performance areas (5) and (6) (shaded). Area (5) is the normal 
operating region, extending from the long range procedure line (2) on the 
left, to the maximum speeds on the right. Area (6) to the left is shown 
for reference purposes to illustrate the spread between the normal climb 
speeds and the long range cruise speeds. While this area would be useful 
for low fuel flow endurance purposes, it is uneconomical for normal 
cruising operation. 


It will be seen that for any weight within the normal operating range, an 
increase in altitude will increase the range but decrease TAS. Thus, if 
cruise climb operation were acceptable, minimum fuel for a given range 
would be achieved flying the long range cruise line (2); conversely, 
minimum time would be realized following the VNO limit line in a slow 
cruise climb of 7 fpm. 


The cruise grid illustrates performance in ISA. (International Standard 
Atmosphere) temperatures. In warmer temperatures, the performance 
area (5) encompasses lower altitudes due to engine power reduction, and 
conversely, at higher altitudes in cooler temperatures. 


The cruise grid of Figure 1-1 was reproduced for illustrative purposes. 
Actual performance presented in this manual, was transformed from 
similar grids, to the tabular form, for ease and accuracy in regular 
usage. 


19 Feb 62 Section £ 
Page 1.2^ 


ол 
CANAD AIR 
(ср = 


£ 3 


Operating manual 


C. It should be emphasized that the prime criterion is payload revenue which 
is of considerably greater value than the direct operating cost of the trip. 
In this regard, the cruising altitude should be selected such that enroute 
fuel requirements enable carrying the maximum possible payload. The 
appropriate Figure 1-5 to 1-7, depending upon the Zero Fuel Weight of 
the flight, should therefore be analysed, in conjunction with the forecast 
enroute winds and temperature anomly (variation from TSA? in order to 
determine the preferable altitude, based on the minimum trip fuel 
required. When a further reduction in trip fuel is necessary to accommo- 
date payload, a long range cruise procedure should be used, as outlined 
in Paragraph 6. 


When the required trip fuel would not interfere with the payload available, 
the minimum time procedure, at a lower flight level, may be performed. 


The block speed for long range cruise is only in the order of 6 to 10 knots 
less than that for minimum time procedure. 


D. Wind effects do not significantly influence the CL-44 cruise procedure in 
the usual operating region (5), at altitudes above those where serious 
VNO limitations are encountered. Range increases in the order of 3-1/2% 
рег 1,000 feet increase in altitude which would not Бе negated, unless 
the headwind component increased by 12 knots per 1,000 feet. Conversely, 
the same range would be attained at an altitude 1, 000 feet lower than 
planned in the headwind component were reduced by 12 knots. 


E. In consideration of minimum time operation, it will be noted that the TAS 
for a given weight will reduce at an average of approximately 2-1/2 knots 
per 1,000 feet increase of altitude. Thus when desiring minimum trip 
time, increased altitude would result in better ground speed only if the 
wind component reduces by more than 2-1/2 knots per 1,000 feet. On the 
other hand, lower altitudes where the Vyo limitations are encountered 
could be beneficial if the wind component reduces by more than 6 knots 
per 1,000 feet. 


F. Over longer ranges, when specific altitudes are allotted, normal operation 
would include a step-climb. When the minimum -time procedure can be 
used (no payload restriction), the initial altitude should be selected, so 
that the VNO speed is reached when the weight has reduced to the mid- 
cruise value, at which point, a step-climb is made to the higher altitude 
to avoid the VNO restriction. The step-climb should be made at a constant 
rate of climb of 200 to 300 fpm with negligible effect on trip time and fuel 
planning. In an.area where a change in altitude may not be approved, it 
may be preferable to seek a compromise level for the entire flight. 
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G. The maximum attainable cruise altitude will decrease by 1, 000 feet per 
5°C increase іп ambient temperature when below ISA, and by 1,700 feet 
per 5° C increase when above ISA. 


H. In passenger operation, at lower Zero Fue! Weights in the order of 
135, 000 1b or less, the higher design УМО limit of 275 knots EAS 
(280/285 IAS) will not normally be restrictive, at normal altitudes. 


I. At any altitude, the Tyne engine develops essentially constant power at 
ambient temperatures below ISA due to fuel flow regulation, corres- 
ponding to the turbine power limitation. At temperatures above ISA, the 
Turbine Entry Temperature controls the power developed, which decrease 
with increasing ambient temperature. This effect is reflected in speed 
performance at constant cruise altitude as follows: 


(a) at ambient temperatures above ISA, a 5°G increase (or decrease) 
would reduce (or increase) TAS by 10 knots at 155, 000 1b ZFW and 
by 7 knots at 135, 000 lb ZF W. 


(b) at ambient temperatures below ISA, a 5° C increase (or decrease) 
would result in a 1-1/2 knots increase (or decrease) at 155, 000 1b 
апа 2 knots at 135, 000 lb. 


J. Due to the compressibility effect, the indicated temperature reads 
warmer. To obtain the actual free air temperature subtract the values 
shown below (?C). 


CAS Kts 

Altitude (ft) 150 200 250 
Sea Level 2 4 7 
5, 000 3 5 8 
10,000 3 6 9 
15,000 4 7 10 
20, 000 5 8 12 
25, 000 6 9 14 
30, 000 7 10 16 
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Weight, Speed and Fuel Limitations 


The maximum design weights of the aircraft are as follows: 


Maximum Take-off Weight 210,000 Ib 
Maximum Landing Weight 165,000 Ib 
Maximum Zero Fuel Weight 155, 000 1b 


The VNO limited cruise speed of the CL-44, taken from the Flight Manual, is 
a function of Zero Fuel Weight as follows: 


Limit VNO Approximate 
Zero Fuel Weight Knots, EAS % Cargo Payload 
Between 145, 001 to 
155,000 lb 250 85% %о 100% 
Between 135,001 to 
145,000 1Ъ 262 70% to 85% 
135,000 1b and less 275 to 70% 


The Умо ге striction would be encountered at lower altitudes, which should be 
avoided as uneconomic and increasing trip time. 


The fuel management operation is stated in Section 2 of the Flight Manual. 


. The usable and unusable quantities of fuel to the nearest 5 lb are as follows: 


With Centre 
Auxiliary Tank 


Without 
Centre Tank 


— 


Usable Unusable Usable Unusable 

U.S. Gal Capacity 10,172 177 12,154 . 188 
Weights at 

6.9 lb/U.S. Gal 10,185 1,220 83,865 1.295 
6.8 1b/U.S. Gal 69,170 1,205 82,645 1,280 
6.7 1b/U.S. Gal 68,150 1,190 8l,430 1,260 
6.6 1b/U.S. Gal 67,135 1,170 80,215 1, 240 
6,5 lb/U.S. Gal 66,120 1,150 79,000 1,220 
6.4 lb/U.S. Gal 65,100 1,135. 77,785 1,205 
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4. Flight Analysis and Flight Planning 

The flight planning system consists of two phases: 
A. The Analysis 
В, The Flight Plan 
lhe Analysis determines: 

(1) Whether the flight can take place at all. 

(2) Which alternates will be used. 

(3) What track, altitude and speed will be selected to avoid restriction 

of payload. 

(4) What payload limitations, if any, exist. 
The Flight Plan is a detailed plan for the conduct of the flight, sector by 
sector. 
A schematic drawing of the comprehensive decision analyses required is 
shown in Figure 1-14. 
As an aid in the initial evaluation of the most suitable altitude, fuel required 
and take-off weight; the flight fuel is indicated as a function of Zero Fuel 
Weight in Figures 1-5, 1-6 and 1-7. 
Ramp Weight would be greater than take-off by the amount of fuel used prior 
to take-off. This varies at different bases and with the policy of eachoperator 
The following is presented as an example of the fuel weight used prior to take: 
off. 

10 minutes ground idle at 46 lb/min = 460 15 

1 minute take-off power = 170 1b 

Total pre-take-off fuel = 630 1b 
The Flight Manual contains all certification performance data, and must bc 
consuited regarding possible limitations pertaining to specific flights. 
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SCHEMATIC OF FLIGHT ANALYSIS 
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5. Cruise Altitude for Minimum Cost 
The cruise altitude for minimum cost is essentially determined by the 
relationship between trip fuel cost and those elements which are directly 
related to time. Company policy may emphasize reduced block time operation, 
having special consideration for reduced engine time, maintenance time, 
increased flights capability etc, when payload is not restricted. 
Minimum time operation at higher Zero Fuel Weights would normally termina: 
at the altitude where Уусу would be limiting only at final weight, having 
performed an intermediate step-climb from a lower initial altitude. The 
exact altitude for minimum cost would be normally one to three thousand feet 
higher. 
However the choice is purely that of operator's preference, since the CL-44 
is quite flexible economically. A variation of only 1/2% in Direct Operating 
Cost per mile, would be shown, through an altitude. band of 3, 000 feet. 
The Direct Operating Cost per mile increases approximately 1% for 2-1/2%С 
rise in ambient temperature or for 3-1/2 knots of headwind. 
The operation should be flown at recommended cruise rpm of 88.5% and will 
therefore make use of data in pages 2.11 and following. 
The following table will serve as a guide for selection of the proper initial 
cruise altitude for economical minimum trip time procedure. 

Take-off Gross Weight x 1000# 

Enroute ZEW 155, 000 # ZEW 135, 000 # 
Temperature 210/185 185/165 210/185 185/165 
ISA - 30°C 23, 000 25, 000 19, 000 43, 000 
ISA - 20° C 22, 000 24, 000 18, 000 22, 000 
ISA - 10° G 21, 000 23, 000 17, 000 21, 000 
І5А 19, 000 21, 000 15, 000 19, 000 
ISA + 10° C ]5, 009 17, 000 13, 000 17, 000 
15A.+.20° G 12, 000 14, 000 11, 000 15, 000 

6. Cruise Altitude for Maximum Range 
Maximum range is attained at maximum recommended cruise rpm at the 
highest altitude. Where a choice exists between maintaining. a lower altitude 
at reduced rpm, or a higher altitude at recommended cruise rpm of 88. 5% the 
higher altitude should be selected, for best range. 
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If cruise climb technique is not usable, step climbs should be conducted for 
maximum range. With enroute normal fuel consumption approximating 5, 000 
lb per hour, and attainable cruise altitude varying by 1, 000 feet per 5, 000 1b 
change in weight, the steps would then be planned with hours elapsed at each 
altitude, dependent upon the number of 1, 000-foot increments in the altitude 
steps; that is, two thousand foot altitude steps would entail a minimum of two 
hcurs at each altitude. 


For maximum range operation, the initial cruise altitude, obtained from 
Figure l-2 would be as follows; | 


Ambient Take- off Weight 


Temperature 210, 000 1b 7205, 000 lb 
ISA - 30°С 24, 000 25, 000 
ISA - 20°С 24, 000 25, 000 
ISA - 10°С 23, 000 24, 000 
15А 20,000 21, 000 
ISA + 10° G 17, 000 18, 000 
ISA + 20° C 13, 000 14, 000 
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7. Maximum Cruise Altitude 


The following graphs, Figures l-2, 1-2A, l-3 and l-4, indicate the attainable 
cruise altitudes as a function of aircraft weight at altitude, for various 
temperature anomalies. They correspond to the minimum cruise speed at the 
recommended rpm, as follows: 


Figure l-2 Four Engines 88.5% rpm (13,500) and 1164°K 
Figure 1-2A Three Engines 88. 5% rpm (13,500) and 1164° K 
Figure 1-3 Three Engines 95. 1% rpm (14,500) 
Figure l-4 Two Engines 95. 1% rpm (14,500) 
19 Feb 62 Section £ 
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8. Fuel Reserves 


The fuel reserves must be determined by the operator in accordance with the 
applicable regulations and their particular company policy. 


Diversion fuel requirements including climb back from sea-level are shown 
on page 2. 87. 


For information purposes minimum fuel consumption is shown on page 2. 86 
at the speed for long range procedure. 
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The flight fuel required for normal four engine operation at 88.5% rpm and 
1164^K are presented in the following Figures 1-5, 1-6 and 1-7, for the three 
main Zero Fuel Weights. Corrections for wind and temperature are included. 


This data includes fuel for climb, cruise and normal descent, the latter 
initiated at the distance from destination as indicated in the Descent Table, 
page 2.85. 


lo present realistic and least optimistic data, the computations were made 
for the higher Zero Fuel Weight shown, with 10,900 15 fuel reserves. For 
this weight configuration, the shaded portion serves as a reminder that 
payload may be limited when the flight plan fuel exceeds 40,000 1b, at the full 
205,000 1b take-off weight, or with 45,000 15 of fuel at the 210,000 Ib take-off 
weight. 
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PART 2 


l. Four Engine Climb 


The four engine climb is conducted at 88.5% LP rpm (13,500) and 1164°K 
Turbine Entry Temperature. 


Eight tabular charts, Pages 2. 2 to 2.9, are presented and are arranged іп 
terms of prevailing temperature anomaly, namely: 


ISA ~ 30°C 
ISA - 15°С 
ISA - 5° C 

ISA 

TSA. 5"6 

ISA + 10°С 
ISA. + 15°C 
ISA + 20° C 


On each chart, аз a function of take-off weight апа pressure altitude attained, 
the following information is presented: | 


TAS, Average true airspeed during climb, knots. 
FUEL, Fuel consumed in climbing to altitude, pounds. 
TIME, Elapsed time, take-off to altitude, Hours: Minutes. 


In addition, the Indicated Airspeed that will be maintained, is shown as a 
function of weight. 


The appropriate climb chart to be used, will be that corresponding to the 
average temperature anomaly existing between the airport elevation and the 
initial cruise altitude. 
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30°С 
BELOW 
МВ FOUR ENGINES 88.5% LP RPM (1164°K & 1180°К) 5:55 
CL ° 0 TEMPERA! URE 
Q a ma ee ыры Le M pec CCP ы лус бс с RENNES. CNN вас ане sa ү 
“HFEF OFF |. | x Í 
ги OSE WEIGHT D 210 205 150 149 130 120 Lt 
lus] | 
u e E NEUEN. рака mer T жеккен 
FRESSURE | | 
ALTITUDE se 
әмер дер 0 205 203 173 167 101 156 138 
та H x 
В Е: эы кекете тан аы ы ек ежен 
TAS Кїз. 208 201 193 184 i76 
a FUEL # 2, 020 1, 770 1, 550 1, 370 1, 219 
m TIME | 
-57 | HR. Min. 0:20 0:17 | 0:15 0:13 | Bero 
LAS Кїз. 249 202 | 195 187 179 i7i 
0 FUEL 8 4,730 1, 790 | 1,580 1, 400 | 1, 240 | 1, 100 
ST 11ME 
257 НЕ. Min. 0:46 0:17 0:15 | 0:13 0:12 O: ft 
TAS Кїз. 200 193 185 177 | 169 
“© FUEL $ 1, 910 1, 690 1, 500 1, 330 1, 180 | 1, 050 
на TIME | 
257 | НЕ. Min. 0:18 0:16 0:14 0:12 0:11 | 0:10 
TAS Кїз. 205 197 190 183 175 | 167 | 
ns FUEL # 1, 800 1, 590 1,420 1, 260 1,130 buen. d 
TIME | 
-57 | ни. Min. 0:16 0:14 0:13 0:11 0:10 UE | 
| TAS Kts. 229 222 215 209 202 195 188 181 о 1,5 
| FUEL # 2, 850 2, 470 2,160 1,910 1, 690 1, 500 1, 340 1, 200 1,070 1 уза 
21, 000". AIME | 
-57 | HR. Mir. 0:26 0:22 0:19 0:17 0:15 0:13 0:12 | 
ЕС Kts. 226 220 213 206 200 193 186 
әм И зо 2, 630 г, 290 2, 020 1, 790 1,590 1,420 1, 270 
TIME | 
-55 НЕ. Min. 0:23 0:20 | 0:18 0:16 0:14 0:12 0:11 
TAS Kts. 223 217 204 198 134 
КОРТ FUEL š 2, 430 2, 130 1, 670 1, 490 1,190 
падина TIME | 
-53 HR. Min. 0:21 0:10 
TAS Kts. A20 182 
2 FUEL # 2, 250 1,120 
ін, 900! 
ТІМЕ 
-51 | HR. Min. 0:19 0:10 
TAS Kts. 224 221 218 200 181 
TET FUEL # 2, 370 2, 220 2, 080 1, 460 1, 060 
кажи TIME 
-49 | HR. Min. 0:20 0:19 0:17 0:12 0:09 
TAS Kts, 221 219 216 204 198 179 
С FUEL # 2, 180 2, 050 1, 920 1, 710 1,520 1, 360 1,000 
pen TIME 
-47 |HR. Min. 0:18 0:17 0:16 0:14 0:13 Í 0:11 0:08 
TAS Kts. 219 217 214 208 202 196 177 
РРР ЕСЕТ # 2, 000 1,890 1, 770 1, 580 1,410 1,260 920 
TIME 
-45 НЕ. Min. 0:15 0:14 0:13 0:12 0:10 0:08 
TAS Кїз. 216 212 206 200 | 195 175 
TE FUEL # 1, 840 1, 740 1,630 1, 460 1, 310 1, 170 850 | 
TIME | 
-43 | HR. Min. 0:14 0:13 0:12 0:11 0:09 0:07 | 0:06 1 0:06 | 0:05 
ی‎ ы PRUDENS NES — A cm د‎ ЕУСЛЕЕНИС Е жык ыы ана npe к re изын ас ыы 
TAS Кїз. 213 208 203 198 | | 173 167 | 159 | 152 
-— FUEL # 1, 440 1, 370 130 660 600 | 540 
12.000 TIME | | 
- 39 HR. Min, 0:12 р 0:11 0:11 0:06 0:05 0:05 0:04 
TAS Kts. 210 208 205 170 164 157 149 
го сео’ |ҒОЕЫЯ 1, 250 1,180 1, 120 610 | 550 500 450 
TTE TIME 
HR. Min. 0:09 0:09 | 0:05 0:04 0:04 0:03 
== EE e کا‎ чыш 
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15°С 

BELOW 
STANDARD 
TEMPERATURE 


—— rr  — Fj. c нет о! 


ТАКЕОЕЕ 
GROSS WEIGHT 210 205 200 190 180 170 160 150 140 130 120 110 
(16005) | 
| PRESSURE 
ALTITUDE ПАС 
TRUE OAT |KNOTS 205. 203 200 | 195 190 
EC | 
249 240 
4, 120 3, 340 
26, 000' 
-52 0:41 0:33 
240 232 
24, 000 3, 350 2, 830 
-48 | HR, Min. 0:45 0:39 0:32 0:27 
TAS Kts 252 248 244 236 229 174 
23, 0001 FUEL f 4, 570 4, 100 3, 680 3, 070 2,620 1, 050 
TIME г 
-46 | HR, Min 0:43 0:39 0:34 0:29 0:24 0:21 018 |^ 0:16 0:14 0:13 0:11 0:10 
TAS Кїз. 248 244 240 233 226 218 211 204 196 189 181 172 
FUEL # 4, 050 3, 650 3, 340 2, 830 2, 440 2,130 1, 870 1, 650 1, 460 1, 300 1, 150 1, 020 
22, 000' 
TIME 
-44 ] HR. Min. 0:37 0:34 0:31 0:26 0:22 0:19 0:17 0:15 0:13 0:12 0:10 9:09 
240 236 230 223 216 209 202 194 187 179 171 
21:509 3, 310 3, 060 2, 620 2,210 1, 990 1, 750 1, 550 1, 380 1, 230 1, 090 1, 000 
1 I $ 
-42 0:30 0:27 0:23 0:20 0:18 0:16 0:14 0:12 0:11 0:10 0:09 
ДЕ — еа 
TAS Кїз. 240 238 233 227 220 213 206 199 192 185 127 | 159 
| FUEL f 3, 300 3, 050 2, 810 2, 430 2, 120 1, 860 1, 650 1, 460 1, 300 1,160 1, 040 ога 
20,000 | | | 
ГІМЕ 
-40 | HR, Min. 0:29 0:27 0:25 0:21 0:19 0:16 0:14 0:13 0:11 0:10 0:09 7:03 
praec РЕНН BANE کک‎ ESE ESA RESEN E И, E 
237 235 230 224 218 211 204 197 190 183 175 | Бет 
193000 3, 010 2, 800 2,590 2, 250 1, 970 1, 740 1, 550 1, 380 1, 230 1,100 | 980 | 820 
.38 0:26 0:24 0:22 0:19 0:17 0:15 0:13 0:12 0:11 0:10 0:09 0:05 
БАНЕР аш КЕКСЕ AE a а —Á|——— ——— ———— Ó— и ------<- 7 че. жасала Е. 
234 232 228 221 215 20% 202 195 188 181 173 | 155 
18. 000! 2,760 2,550 2, 390 2,090 1, 840 1, 630 1,450 1,290 1,160 1, 030 930 | 339 
- 36 0:24 0:22 0:20 0:18 0:16 0:14 0:12 0:11 0:10 0:09 0:08 0:07 
TAS Кїз. 231 228 225 219 213 206 200 193 186 179 172 184 
T FUEL f 2, 530 2, 350 2, 200 1, 930 1, 710 1, 520 1, 359 1,210 1,080 970 87 780 
17 500 ~ ' | 
, TIME | 
-34 | HR. Min. 0:21 0:20 0:18 0:16 0:14 0:13 0:11 0:10 0:09 0:08 0:07 | 0:07 
si i iam lei ME تت ب اڪ 05 جک ا ا کے اتس پس‎ рет we "oe ete 
TAS Kts. 223 217 213 204 198 191 185 177 170 | 162 
: FUEL # 2, 030 1, 790 1, 590 1,410 1,260 1,130 1,010 910 820 730 
16, 000 
ТЇМЕ 
-32 | HR, Min. 0:17 0:15 0:13 0:12 0:10 0:09 0;08 0:08 0:07 0:06 
TAS Кїз. 220 214 208 202 196 189 183 176 168 160 
FUEL # 1, 860 1, 650 1, 470 1, 310 1, 170 1, 050 950 850 760 | 699 
15, 000: 
ТІМЕ 
-30 [| HR. Min. 0:15 0:13 0:12 0:11 0:10 0:09 0:08 0:07 0:06 ! 9:04 
TAS Kts. 218 212 206 200 194 188 181 174 167 153 
14. 000: FUEL # 1,710 1, 520 1, 350 1,210 1,090 1, 000 900 800 710 640 
me TIME 
-28 ІНЕ. Min, 0:14 0:12 0:11 0:10 0:09 0:08 0:07 | 0:06 0:06 0:05 
TAS Кез. 214 209 203 197 191 184 178 171 164 156 
A BB FUEL # 1, 420 1, 270 1, 140 1,020 920 830 750 670 610 555 
' TIME 
-24 |НА. Min. 0:11 0:10 0:09 0:08 0:07 0:07 0:06 0:05 0:05 0:04 
TAS Kts. 210 205 199 193 187 181 175 168 161 153 
боё" |Б 1,160 | 1,040 930 840 760 690 620 560 510 460 
шайы ТІМЕ i 
-20 | HR. Min. 0:10 | 0:09 0:08 0:07 0:06 0:06 0:05 0:05 0:04 0:04 0:04 
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5° C 
BELOW 


CLIMB FOUR ENGINES 88.5% LP RPM (1164 K) TEMPERATURE 


TAKEOFF 
wk OSS WEIGHT 


{йб #) 


210 190 180 170 140 130 120 110 


PRESSURE 
Al TI: ВЕ 


TRUE OAT 205 195 190 184 167 161 156 | 145 
4 "EP £. 52-4 
E | 
——^— — --- Imm جي‎ ш, 
TAS Kts. 250 231 222 214 206 197 189 | 180 
FUEL ë 4,06 2,640 2,250 1,910 1,660 1,490 1,300 | j, ti 
аранын - 55 
+ ТЕМЕ 
.38 | HR. Min. 0:56 0:40 : . 0:22 0:19 0:16 0:14 0:12 0:11 
Ха селе ме тыы шы: epis екн e кш. ЕЕ зена ——— 5 
255 251 241 235 227 219 212 205 195 187 178 
e быа FUEL £ 5, 56 8|0 7101, | 3,460 2,850 2,360 2,090 1,840 1,590 1,420 1,240 1,100 
ioo d 
d TIME 
-36 | HR. Min, Qi 512 1450 0:35 0:28 0:24 0:20 0:17 0:15 0:13 0:12 0:10 
аи ыы M اوہ‎ — ше — ---------------.. س‎ À— o ---------------------- — yU —À سے سے‎ À—" — ا‎ tn er ف ےب سس‎ ашал. ——I EE eb ce pn him iy ce айыда. о ны S sn ok A, н eh aa 
TAS Кїз. . 2511 246 238 230 223 216 208 201 193 185 177 
»s nga FUEL # 4 700 4,080 3,300 2,680 2,310 2,090 1,720 1,530 1,330 > 1,170 1,0: #0 
"t TIME 
-34 HR. Min. : 0:43 0:38 0:30 0:25 0:21 0:18 0:16 0:14 0:12 
TAS Kts. 247 243 234 228 220 214 296 200 191 75 
—M FUEL # 3.980 3,530 2,860 2,480 2,150 1,870 1,600 1,420 1,270 1,000 
| TIME 
-32 | HR. Min. 0:27 
TAS Кїз. 205 
FUEL # 1,510 
1 3 
26.000 TIME 
-30 HR. Min. 0:14 
TAS Kts. 
19,000! КЕЗЕГЕН 
PUN 


TIME 


- 28 FIR. Min. 0:32 
TAS Kts. 240 
FUEL š 3.090 
; 1 $ ' 
18,000 TIME 
- 26 HR. Min. 0:27 


TAS Kts. 
FUEL 4 


17 , 000! 
TIME 
-24 HR. Min. 
15,000! 


-22 


TAS Kts. 


"E FUEL # 2,120 1,380 1,250 
2 ТІМЕ 
- 20 HR, Min, 
TAS Кїз, 
FUEL # 
4 0! 
"aum TIME 
-18 |HR. Min. 
TAS Kts. 
. FUEL # 
I 
13,000 TIME 


- 16 HR. Min, 


TAS Kts. 
FUEL # 
ТІМЕ 
Hn. Min. 


12,000! 


221 217 


TAS Kts. 
FUEL 4 1,330 1,260 
1 t Ë 2 5 
10,000 TINE | 
-10 HR. Min, 0:11 0:10 0:09 0:09 0:08 
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age 2.4 
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— 


operating manual 


> 


[ 


CLIMB FOUR ENGINES 88.5% LP RPM (1164°K) — : T 


TAKEOFF 
GROSS WEIGHT 210 205 200 190 180 170 160 150 140 130 


(10008) 
205 203 200 195 190 184 179 173 167 161 


PRESSURE 
ALTITUDE 
TRUE ОАТ 
“С 


TAS Кө. 199 
24,000" ~ че 
, TIME 
-33 HR, Min. 0:16 
TAS Кїз. | 197 
, FUEL # 1,470 
23,000 TIME 
-31 HR. Min. 0:14 
TAS Кїз. 195 
22,000! FUEL š 1,400 
? ТЇМЕ 
-29 HR. Min. 0:13 
TAS Kts. 193 
FUEL # 1.320 
21,000' | , 
л TIME 
-27 HR. Min. 0:12 
TAS Kts. 191 
35-0897 FUEL # 1,250 
e TIME 
-25 HR. Min. 0:12 
TAS Kts. 189 
19-000! FUEL f 1,170 
2 TIME 
-23 HR. Min. 0:11 
TAS Kts. 186 
18 000! FUEL # 1,100 
| TIME 
- 21 ER. Міп.| 0:32 0:29 0:26 0:10 
| TAS Кїз. 240 237 23% 227 213 207 200 192 185 
17,800! FUEL 4 |3,140 2,860 2,630 2,240 1,680 1,500 1,310 1,170 1,040 
| TIME | 
-19 HR. Міп.| 0:28 0:26 0:24 0:20 0:17 0:15 0:13 0:09 
TAS Kts. 237 223 217 210 203 183 
16,000! FUEL# |2,830 | 2,060 1,790 1,550 1,360 960 
TIME | 
= 7 НЕ. Міп.| 0:25 0:18 0:16 0:14 0:13 0:09 
234 230 227 221 215 209 202 181 
15,000! 2,560 2,360 2,190 1,890 1,660 1,470 1,310 910 
-15 0:22 0:20 0:19 0:16 0:14 0:13 0:11 0:08 0:07 0:06 
—— шешшш upa. pr MMÁÓÁMÀM9À MÀ —— À——— À— کے‎ а E --— Ud PE ا‎ e TEEN | 
TAS Kts, 231 228 225 219 213 207 201 180 172 tod 
14 000! FUEL # 12,300 2,130 1,980 1,710 1,510 1,340 1,200 820 740 650 
I ТІМЕ 
- 13 HR. ма 0:20 0:18 0:17 0:15 0:13 0:11 0:10 0:07 0:06 0:06 
TAS Kts. 228 225 222 217 210 204 198 178 170 ur 
ТЕ FUEL # | 2,080 1,950 1,810 1,580 1,390 1,220 1,090 770 690 610 
2 TIME 
11 HR. Ма 0:17 0:16 0:15 0:13 0:12 0:10 0:05 0:07 0:06 0:05 
TAS Kts. 220 214 209 202 196 190 183 176 169 161 
ТИ FUEL # 1,620 1,440 1,260 1,130 1,000 890 790 700 630 BO 
“з ИМЕ | 
-9 HR, Min, 0:14 0:12 0:11 0:09 0:08 0:08 0:07 0:06 0:05 0:05 
Дата Ez э сыз +} - -1 EE DES. жак сақасы ЫН дан а: kus s рен ы ا‎ каланын | 
TAS Kts. 216 210 22505 198 192 186 180 173 166 {зз Y 
Ийса FUEL # 1,310 1,160 1,030 930 840 750 650 590 510 440 | 
d TIME i 
-5 HR. Min, :11 0:10 0:08 0:07 0:07 0:06 0:05 0:05 0:04 0:04 | 
= me > ри a kgf сек ج ج‎ 
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CLIMB FOUR ENGINES 88.5% LP RPM (164°К) м. 


ТАКЕОЕЕ 
ROSS WEIGHT 210 205 200 110 
ОСО) 
i F.5SURE 
T! ITUDE 205 
RUE OAT 
“С 
TAS Kts. 219 210 
TIME 


-28 | НВ. Min. 0:23 0:20 


а Е r де. — Hg a apy ms и 


TAS Kts. 


-+ 
216 208 


3,080! PETIT | 3,660 2,940 | 2,070 1,790 
TIME 


-26. | HR. Min. 


| TAS Kts. 
22,000! FUEL # 
TIME 
-24 | HR. Min. 


3,960 3,260 2,740 1,960 1,670 


0:20 0:17 


242 234 226 211 203 


TAS Kts. 
51-000 FUEL š 3,700 3,030 2,520 1,840 1,590 
Í TIME 
-22 HR. Min. 0:36 0:29 0:25 
ee {әз د‎ E S МВП | Z: em Веда 
TAS Kts. 239 231 224 
50 009! FUEL # | 3,350 2,790 2,300 
I TIME 
-20 HR. Min. 0:34 0:27 0:22 
TAS Kts. 251 247 243 235 228 221 
19.000! FUEL # 4,400 4,000 3,650 3,050 2,540 2,150 
? TIME 
-18 HR. Min, 0:43 0:39 0:35 
TAS Кїз. 246 243 240 
18 0001 FUEL # 4,040 3,680 3,350 
d TIME 
-16 HR. Min. 0:40 0:36 0:32 
TAS Kts. 243 240 236 229 
"s FUEL # | 3,700 3,350 3,020 2,500 
! ТІМЕ 
-14 HR. Min, 0:33 0:30 0:27 0:23 
TAS Кїз. 240 237 233 
16,000" FUEL # 3,200 2,960 2,700 
TIME 
-12 HR. Min. 0:30 0:27 0:25 


— DP т пиана مس‎ aa 


TAS Kts, 236 233 230 


15.000! FUEL # | 2,970 2,700 2,470 
TIME 
-10 


HR. Min.| 0:26 0:24 0:22 | 


TAS Kts. 
FUEL # 
TIME 
HR. Min. 


-8 


TAS Kts. 
FUEL # 
TIME 

-6 HR. Min. 0:22 0:19 0:17 
TAS Kts. 229 226 | 223 
FUEL # 2,110 1,950 ` 1,800 
TIME 
HR, Min. 


13,000! 1,710 


0:15 


12,000! 


TAS Кїз. 226 223 220 215 209 184 176 169 161 
11 000" FUEL # 1,880 1,740 1,600 1,400 1,23% 750 680 600 540 
; TIME | 
-2 HR. Min. 0:16 0:15 0:14 0:12 0:11 0:09 0:08 0:07 0:07 0:06 0:05 0:05 4 
————————— 
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10°С 
АВОУЕ 
б STANDARD ` 
CLIMB FOUR ENGINES 88.5% LP RPM (1164°K) TEMPERATURE 
TAKEOFF | | 
GROSS WEIGHT D 210 205 170 160 150 140 130 120 110 
(10008) | | 
PRESSURE 
ALTITUDE |IAE D 205 203 184 179 173 167 161 156 148 
TRUE ОАТ |KNOTS | Е 
| ЈЕ 
TAS Кїз. 240 232 222 213 204 196 | 186 
3358501 FUEL # 3, 660 3, 000 2,450 2,050 1, 740 1, 500 1,290 
, TIME 
-23 | HR. Min. 0:42 0:33 0:26 0:22 0:19 0:16 0:14 
ы ше; — ——— k u m ER 
TAS Kts. 247 237 228 219 210 202 193 184 
FUEL # 4,420 3, 350 г, 690 2, 250 1,920 1,650 1,400 1, 220 
23, 000' S 
TIME 
-21 | HR. Min. 0:43 0:35 0:29 


TAS Kts. 242 233 224 
ў FUEL # 3, 780 3, 070 2,530 
22, 000 ТІМЕ 
-19 HR, Min. 0:41 
TAS Kts. 238 
FUEL # 3, 480 
TIME 
HR, Min. 0:35 А 


234 
3, 170 


ТА5 Кїз. 
FUEL # 
20, 000! 
VOS TIME 
-15 HR. Min. 


TAS Кїз. 
FUEL # 
TIME 
HR. Min. 
TAS Kts. 
FUEL # 
TIME 
-11 | HR. Min, 


— 


0:18 
211 
1, 730 


0:16 


232 
2,850 


0:26 
230 
2, 540 


HR. Min. 0:26 0:24 0: 
TAS Кїз. 233 230 227 
13. 000! FUEL f 2, 150 2, 450 2, 250 
а TIME 
- 1 HR. Min. 0:25 0:23 0:24 0:07 0:05 
TAS Кїз. 231 228 225 213 187 179 172 164 
12 000! FUEL f 2,440 2, 220 2,020 1, 480 880 780 680 600 
5 TIM ТІ, 
+1 HR. Min. 0:22 0:20 0:18 0:13 0:09 0:08 0:07 0:06 0:0 
TAS Кїз. 229 226 223 211 | 192 185 178 171 [63 
TE T FUEL # 2, 140 1, 950 1,790 1, 540 1, 350 1,150 1, 000 890 800 700 620 550 
TIME 
+3 НВ. Min. 0:19 0:17 0:16 0:14 0:12 0:07 0:06 0:06 0:05 
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15°С 
ABOVE 


CLIMB FOUR ENGINES 88.5% LP RPM (1164°K) TEMPERA TURE 


:'AKEOFF 
:ROSS WEIGHT 150 110 
/KESSURE 
о CIPUDE Та tad 
QS ЯТА 
re 
TAS Kts. 216 198 Іня 
FUEL # | 2,210 1, 560 1, 340 
24, 008 ят 
, TIME 
-18 | HR, Min. 0:25 0:17 0:15 
TAS Kts, 213 196 1 BÉ 
FEEL 2, 080 1, 450 l, Z5 
pb TIME | 
- 10 BR. Min, 0:23 0:10 | 8:1. 
TAS Кїз. 219 193 184 
5 FUEL # 1, 93 1,410 1,400 
22,006 2 
IIME 
-14 [| HR. Min. 0:21 0:15 | 018 
TAS Ets. 208 | 199 191 Ixus 
, б FUEL 4 1, 810 1,550 1, 340 i,159 
21, Оро 
up TIME 
-12 | HR. Min. 0:19 0:16 0:14 0:12 
TAS Kts. 189 T 186 
| FUEL # 1, 250 1, 000 
iE TIME 
i0 | HR. Min. 0:13 0:11 
187 173 
FUEL # 4, 390 3, 350 2, 660 1, 180 1, 020 
із, біз 


ТІМЕ 
HR. Min. 


0:35 0:28 0:12 


س ——— — 


TAS Kts. 231 223 
TET FUEL # 2, 980 2, 440 
аде TIME 


HR. Min. 


TAS Kts. 
FUEL # 
TIME 
HR. Min. 


TAS Kts. 
FUEL # 
TIME 

2 HR. Min, 


TAS Kts. 
FUEL # 
TIME 
HR. Min. 


TAS Kts. 


FUEL $ 
у ОС 1 
ТИШЕ Т1МЕ 
+2 HR. Min. 
TAS Kts. 
: ‚ | FUEL # 
13, 090 TIME 
+4 HR. Min. 
12, 000! 
+6 
ТАЗ Kts. 
Е FUEL # 
1 10 
пин TIME 


HR. Min. 
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20°С 
АВОУЕ 


CLIMB FOUR ENGINES 88.5% LP RPM (1164°K) вы 


210 205 200 190 170 160 150 140 130 120 110 


TAKEOFF 
GROSS WEIGHT 
(10008) 


PRESSURE 
ALTITUBE 


148 
| TRUE ОАТ 
"C | 
191 
; 1,430 
24, 000! 
-13 0:16 
188 
23,000' 1, 320 
-11 0:15 
| 186 
22,000! 1,290 
-9 > 9:14 
| 184 
21, 000! 1,220 
-7 HR. Min. 0:13 
TAS Кїз. 182 
20,000 | ЏЕМ | | 1,120 
| TIME 
-5 HR. Min. 0:38 0:30 0:24 0:20 0:17 0:14 0:12 
TAS Кїз. 220 213 205 197 189 180 
19. 000° FUEL f 2, 490 2,050 1, 710 1, 460 1, 250 1, 070 
i TIME 
HR. Min. 0:27 0:22 0:18 0:15 0:13 0:11 
219 211 187 173 
M 
18, 000: 2, 260 1, 900 1, 160 1, 009 
~ 1 0:24 0:20 0:11 
TAS Kts. 175 
о. 
17,000 |ҒУЕҺ% 340 
TIME 
+1 HR. Min, 0:22 0:10 
TAS Kts. 235 228. 22! 213 178 
16,006: FUEL # 3, 460 2, 800 2, 320 1,940 590 
TIME 
+3 ЫҢ. Min. 0:35 0:29 0:23 0:19 0:99 
TAS Kts. 238 231 224 217 210 172 
15. 000! FUEL # 4, 060 3, 210 2,560 2,110 1,740 810 
25 TIME 
HR. Min. 0:42 0:32 ` 0:26 0:21 0:18 0:08 
TAS Kts. 239 236 229 222 215 208 201 171 
FUEL # 3, 990 3, 480 2, 800 2, 300 1, 920 1,600 1, 380 760 
TIME 
HR. Min. 0:37 0:16 0:07 
TAS Кїз. 2%6 2%0 170 
13, 0001 |! FUEL # 1, 460 1,250 710 
ТІМЕ 
HR. Min, 0:14 0:12 : 0:07 
TAS Kts. 204 197 167 
FUEL # 1, 340 1,150 40 
] J ' 
12, 000 MS 
+1] HR, Min, 0:13 0:00 
TAS Kts. 202 166 
FUEL # 1, 190 600 
0 ! , 
11,000 TIME 
+13 | HR. Ма. 0:11 0:05 
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2. Normal Four Engine Cruise 


Normal four engine cruise is conducted at 88,5% LP rpm (13,500) and 1164? K 
Turbine Inlet Temperature. The cruise tables contained in pages 2.12 to 2.57 
are differentiated by Zero Fuel Weight and altitude, a table being presented 
for every 1,000 foot altitude between 10,000 and 24,000 feet and for every 
2,000 feet thereafter to 30,000 feet. These tables should normally be used fo: 
all four engine operations, except when restricted to lower altitudes, at whict 
time the Intermediate Cruise data should be considered (Sect. 3). 


At each altitude where performance is not limited by the Удо speed one table 
suffices for all Zero Fuel Weights and is therefore headed 155,000 lb and les: 
When the Уло limit does occur, additional tables for Zero Fuel Weights of 
145,000 1b and 135,000 1b are provided as required. 


The time elapsed in consuming the 10,000 1b of fuel in each weight bracket is 
essentially constant with rpm. When variation in rpm and therefore fuel flow 
does occur, the related weight at which the change occurs is indicated in 
brackets in the third column from the left (thousands of lbs). 


Where applicable, a solid black line distinguishes between maximum rpm 
operation to the left and Уло limited operation to the right. 


The data in these tables are equally applicable to long range cruiseprocedure 
since this also requires maximum recommended cruise power. The L.R.C. 
procedure will be concerned with only the heaviest weight bracket(s) 
appropriate to the temperature since a step will be made to the next higher 
altitude as the weight is suitably reduced. 


The extreme L.R.C. would consist of a cruise climb technique matching 
maximum altitude with the decreasing weight according to Figure 1-2. 
Modified І,К,С, procedures would normally involve one weight bracket 
(10,000 15 and approximately 2 hours) or two (20,000 1b and approximately 
4 hours) at each altitude. 
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NORMAL CRUISE — 
FOUR ENGINES 88.5% LP RPM (П64°К) i: iss 


E 


DEV. 
FROM TIMES a үле 100 oe 
STD. HR. MIN. | (10004) 150 140 
LEMP, 
FF/Emng. #/Нг. 
a TAS Кїз, 
9, RPM 
JAS Kts, 
FF/Eng. #/Hr. 
аз: TAS Кїз. 
т с, RPM 
IAS Kts 
FF/Eng. #/Нг. 1,410 1,350 | 1,330 
mine TAS Kts. 301 301 301 301 
“е % RPM 85.0 84.1 83.4 82.5 
IAS Кїз. 253 253 253 253 
ЕЕ/Епр. #/Нг. 1, 390 1,370 1,340 1,310 
Е TAS Kts . 299 299 299 299 299 
% RPM 85.8 83.0 81.4 80.7 
253 253 253 
FF/Eng. #/Hr 
+ IÓ TAS Кїз. 
% RPM 
FF/Eng. #/Hr . 1,370 
28 TAS Kts . 293 
% RPM 79.1 
IAS Kts. 253 
"E э p^ Jl == ا‎ it el 
FF/Eng. #/Hr. | 1,440 1,350 | 1,330 
E TAS Kts. 290 290 290 
% RPM 19.1 77.2 76.4 
IAS Kts. 252 253 253 
FF/Eng. #/Hr. | 1,430 1,340 1,310 | 1,290 1,260 
_5 TAS Kts. 288 288 288 288 288 
| 7; RPM 18.5 76.1 | 75.3 | 74.7 | 74.2 
IAS Kts. 252 253 253 253 | 253 
FF/Eng. #/Hr. 1,350 | 1,320 | 1,300 | 1,270 | 1,250 
m TAS Kts. 285 285 285 285 285 
fo RPM 11.3 76.5 75.8 75.1 74.4 
1А SKts. 252 253 253 253 253 
1,260 | 1,240 
-15 282 282 
74.6 13.9 
253 253 
(205) FF/Eng. #/Нт. 1,300 | 1,270 | 1,250 | 1,230 | | 
E е 1:49 TAS Kts. 280 280 280 280 | 
Ё (145) % RPM 75.5 74.8 | 74.1 73.5 
2:02 IAS Kts, 253 ІШ 253 253 253 | 
(205) FF/Eng. #/Нг. 1,280 | 1,260 | 1,240 | 1,210 
-25 a 1:49 TAS Kts. 277 277 277 277 
(145) % RPM 75.2 74.5 73.8 73.1 
2:04 JAS Кїз. 253 253 253 253 | | 
(205) FF/Eng. #/Hr. 1,270 | 1,250 | 1,220 | 1,200 | 
-30 -35 1:50 TAS Кїз. 274 274 274 274 214 
йы (145) % RPM 15.6 74.9 74.1 75.4 12.8 
2:05 LAS Ків. 252 253 253 253 253 
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NORMAL CRUISE — 
FOUR ENGINES 88.5% LP RPM (1164°К) 15 “= 


GROSS 
TIME WEIGHT 210 200 190 180 170 160 150 
HR. MIN. (10004) 200 190 180 170 160 150 140 


FF/Eng. #/Hr. 
TAS Кез. 

% RPM 

IAS Kts. 


TAS Kts. 


тің, P EZ — پټ ت کا‎ —— 


1,480 | 1,470 | 1,450 | 1,430 


© 


FF/Eng. #/Hr. 


TAS Kts. 312 316 316 316 
% RPM ‚ 88.5 88.2 86.6 85.6 
IAS Kts. 263 266 266 266 


FF/Eng. #/Hr. 1,490 | 1,460 | 1,440 | 1,410 


TAS Kts. 313 313 313 313 
% RPM 85.7 84.9 84.2 83.5 
{AS Кїз. 


266 266 266 266 


—— —ÀÀ — 


FF/Eng. #/Нг. 1,470 1,420 | 1,400 
TAS Кїз. 310 310 310 
% RPM 83,6 82.2 81.6 
IAS Kts, 266 266 266 


1,540 | 1,510 
307 


FF/Eng. #/Hr. 
TAS Kts, 
% RPM 

IAS Kts. 


FF/Eng. #/Hr. | 1,530 ] 1,500 | 1,470 | 1,440 ; 1,390 1,370 
TAS Kts. 305 305 305 305 305 305 305 


i 
81.9 81.0 80.3 79.6 78.9 78.2 | 77.7 
265 Е = 265 266 266 266 | 266 
! тез k... -----. طا ہے ے ےی د سے‎ 


FF/Eng. #/Hr. | 1,510 Е 1,480 | 1,450 | 1,430 | 1,400, 1,380 | 1,360 | 
TAS Кїз. 302 302 302 302 302 302 | 302 | 
% RPM 80.6 x 79.8 | 79.1 | 78.3] 77.7] 77.0 | 76.4 | 
JAS Kts. 265 265 265 | 266 266 | 266 | 266 | 
та ашық Ed аншы ыл = Sam uu — ms 

FF/Eng. # #/Hr, 1,500 | 1,470 са | 1,410 | 1,390 | 1,360 | 1, 340 | 
TAS Кїз. 299 299 | 299 299 299 299 299 | 
7j RPM 80.7 80.0 79.3 | 78.7 78.1 77.5 16.9 | 
IAS Кїз. 265 265 | 265 | 266 а 266 | 26b | 
FF/Eng. p 1, 480 1,450 1,420 1, 400 ‚370 | 1,350 | 1,330 1,310 | | 
TAS Kts. 296 296 | 296 296 296 296 296 296 | | 
% RPM 80.2 | 79.4 | 28.8. ‘Чат. Fast: 6:9.| бз | лей | | 
IAS Кїз, 265 265 265 266 | 266 266 266 266 | 
FF/Eng. #/Hr. | 1,410 | 1, ET 1, 1,360 1,340 | 1,310 | | | 
TAS Кїз. 293 293) 293 293 | . | | 
78.3 4. 77.0 76.4 75.8 | 

E 266 266 266 2661 i | | 

: 8 е 2 ¿u ات‎ леша == с 


1,390 1, 3,340] 1 l, 320 


290 


1,300 

290 
75.4 | 
266 


FF/Eng. $/Hr. 
TAS Kts. 

0 RPM 
IAS к 


FF/Eng. #/ Hr. 
TAS Kts. 

% RPM 
IAS Kts. 
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NORMAL CRUISE ZF W 135, 000 уе 157539 
FOUR ENGINES 88.5% LP RPM (1164°K) с "S 
— FOU NES 88.9% ІР REM (164) K 


210 | 200 190 180 170 
17% 
| 
| 


АЕ а 


HR, NIN. 209 190 180 


БК Кор. ние, | 
TAS Kts, | 
7, RPM 1 | 1 
IAS Kts, | | | | 
NER ваља лан PEE UR ——Ó —— qe EUM алары ды! 
FF/Enyg. #/Их. | | | 
TAS Кїз. | | 
е RPM u | | 
LAS Kts. | | | | | 
жазым as СЫЗ re EEE! = ا س 06 ا‎ а m ыы БАР erant e iX T ا و‎ нЕ. exp d БЕН ыб иы, ی‎ ава ава ae ee ТЕ tura. пе 3 57 CEY С de ушы 
FF/Eng. #/Нг. | 1,470 | !, 459 | 1,380 | 1,460 | 1,480 | 1,480 | 1,480 | 1,480 | 1,480 1.480 ра, ат: | 
TAS Kts, 295 392. 308 | 312 316 320 | 323 3265. C 5881 sb ^ 
с, RPM 88.5 85.5 88.5 | 88.5 88.5 88.5 | 88,5 88.5 1 88.5 ' 88.5 87.1 | 
IAS Kts. 241 253 258 263 | 266 270 | 212 | 415! 19 | «во 260 | 
FF/Eng, #/Hr, | 1,530 | 1,540 | 1,540 TE 
TAS Kts. 307 312 317 | jiu | 
% RPM 88.5 88.5 88.5 ЖЕ 
[AS Kts, 260 264 268 | 
FF/Eng. #/Нг. | 1,590 j 1,600 | 1,600 
TAS Кїз. 317 321 325 
9 RPM 88.5 | 88.5 88.5 
IAS Kts. 271 | 275 278 | | 
ура ааа ынтаны ашыла гы ы v——9 Ee pon Mo bM eomm m EN i |. 
FF/Env. #/Нг, | 1,650 | 1,620 | 1,590 | 1,570 | 1,540 | 1,520 | 1,500 í 1,480 | 1,460 | 1,440 | 1,430 
TAS Kts. 523 323 323 323 323 323 323 32: 323 52422 322 
US RPM 87.3 | 85.1 84.8 ; 84.1 5.3 82.7 | 82.1: 81,6 81.1 | 80.6: 80.4 | 
LAS Кїз. 219 | 279 219 | 280 280 280 | 280 | 280) 281! 280 ! ғы 
FF/Eng. #/Нг. | 1,630 | 1,600 | 1,580 | 1,550 | 1,530 | 1,510 | 1,490 . 1,470 1,450 | 1,430 : 1,410 | 
TAS Kts. 320 320 320 320 320 320 į 320 320 | 320 | 320 5. 320 
^ RPM 84.4 83.6 BIO 82:3 81.6 81.1 80.5 80.0: 79.4] 379.1 | 78.8 | 
IAS Kts 219 | 279 | 219 | 280 280 280 | — 280 280 | 281 | 281 28l 
aes = erus сын жалы НЫНЫН "P cC Ж аа а a жон, | те M алу бага бы |. E eR T РИСАЛА А ИТ! — атанын . 
FF/Eng. #/Hr. | 1,620 | 1,590 | 1,560 | 1,530 | 1,510 | 1,490 | 1,470 "s 1, 430 1,420 | 1,4009 
TAS Кїз. 317 317 317 311 317 317 ү 317 317 311 | ЗЕ 7 
^ RPM 83.1 82.3 81.6 81.1 80.4 79.29: 79.4 | 78.9 78.5: 78.0 | 77. 
IAS Kts. 21 279 279 280 280 280 | 280 280 281 | 281 | 231 
ше < кушу m سه سس ا سس م‎ — ct ا س ا سیو ی وا‎ ee ee م‎ тен ت‎ cee س د س‎ Ñ ——— E اک ا‎ 
FF/Eng. #/Нг. | 1,600 1,570 1,550 1,520 1,500 1,470 | 1,450 1, 430 1,420 | 1,400 | 1,360 
TAS Kts, 314 314 314 314 314 314 ! 314 314 314 | 314 | 314 
% RPM 82.1 82.2 | 81.6 | 81.0 | 80.5| 80,01 79,5 | 79.0} 78.6 | 78.2 | 77.5 
IAS Kts, 279 279 279 280 280 280 280 280 281 | 281 | 281 
——Ó————— کو‎ ———Á€—— ——— —— M — mpm áo ЕЕЕ ЕЕН ddr А 
FF/Eng. #/Нг. | 1,590 | 1,560 | 1,530 | 1,510 | 1,480 | 1,460 | 1,440 | 1,420 | 1,400 | 1, 390 ше 
TAS Kts. 311 311 311 311 311 311 311 | 311 311 | 311 | 311 
% RPM Вг 81.6 | 81.0 80.5 80.0 79.4 78.9 | 78,4 18.0 | 77.5 | 77.2 
IAS Кїз, 279 219 | 219 280 | 280 280 280 280 281 2817 1 28 
ес заны =s етене кемен Чы чазы ет susu sans или ек кете түр ud HA 
FF/Eng. #/Нг.| 1,570 | 1,540 | 1,510 | 1,490 gw" 1,440 | 1,420 | 1,400 | 1,390 | 1,370 ; 1,350 
TAS Kts. 308 308 | 308 308 308 308 308: 3081 308; 308: 308 
fı RPM 81,8 81.1 80.5 79.9 19.3 78.8 78.3 1 77.8! 77.4 77.0 Зенон 
IAS Кїз. 279 279 | 279 280 280 280 280 280 | 281 | 281 | 281 
FF/Eng. #/Нг. | 1,550 | 1,520 | 1,500 | 1,470 | 1,450 | 1,430 | 1,410 I 1,390 | 22 1,360 · 1,340 
TAS Кїз. 304 304 304 304 304 304 304 304 304 304 304 
б RPM 81.4 80.7 80.0 79.4 78.8 78.3 77.8 77.4: 76.9 16.5, 76.2 
ЛАЗ Кїз. 279 | 279 279 280 280 280 | 280 | 280 | 281 | #81 , о 
(M 4 -- —— me edm mAb MM ee 2......-Һ--.....--. ~. да : Дон wd И e aal REN ET Б ыкы: bu м 
FF/Eng. #/Нг.| 1,530 [| 1,510 | 1,480 | 1,460 | 1,430 | 1,410 | 1,390 | 1,370 | 1,360 | 1,340 1,320 
TAS Kts. 301 301 301 | 301 301 301 301 301 301 301 | 301 
% RPM 81.1 80.4 | 79.8 19.2 78.5 78.0 17.4 15:67 Теса | 77529 
IAS Kts, 279 279 | 279 280 280 280 280 281 281 | 281 
Кеа = жык ыз ы! ЕР ДАН РОН 
epi 5 19 Feb 62 
фар. 2.14 š 


ЛИ Л қ 
DAIR 


(== о (5 


NORMAL CRUISE ZEW 155,000 LB 
FOUR ENGINES 88.5% LP RPM (1164°K) >= "uio: 


°С 
DEV | | 
TRUE GROSS 
FROM | O.A.T. TIME WEIGHT 218 200 190 180 170 
IST D. “с НА. MIN. (1000#) 200 190 180 170 ' 160 


FF/Eng. #/Hr. 
TAS Kts. 

70 RPM 

IAS Кїз. 


FF/Eng. #/Hr. 

TAS Kts. 
% RPM 
IAS Kts. 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 
IAS Kts. 


FF/Eng. #/Нт. 
TAS Kts. 

0 RPM 
IAS Kts. 


+5 


FF/Eng. #/Hr. 
TAS Кїз. 

% RPM 

IAS Kts. 
FF/Eng. #/Hr. 
TAS Kts. 

% RPM 
IAS Кїз. 


Std.. 


FF/Eng. #/Hr. 
TAS Kts. 
% RPM ` 
IAS Kts. 


-10 


ee TT assasi 


FF/Eng. #/Нг. | 
TAS Kts, 
% АРМ 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Кїз. 

% КРМ 

IAS Кїз. 


— ыы ее 


FF/Eng. #/Hr. 
TAS Кїз. 
% RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts, 

% RPM 

IAS Kts. 


19 Feb 62 Section с 
Page е. |! 


ا < 


ЛИЛ 
CANADAIR 


operating manual 


NORMAL CRUISE ¿EW 145, 000 LB 


FOUR ENGINES 88.5% LP RPM (1164°K) т ғ: 
— p M. T 5 И 


WEN. ТЕШЕ GROSS | | 
решени ` TIME я D 210 | 200 190 180 | 


WEIGHT 


AM 2. C 4; 
HR. MIN. | (10004) 200 | 190 150 170 160 
ЕК/Епу. Ыт. 


TAS Kts. | 

o, КРМ | 

IAS Кїз. í 

FF Eng. #/Нг. 

TAS Kts. 

"RPM 

IAS Kts. 

(153) FF/Eng. #/Нг. | 1,440 
1:43 TAS Kts. 294 

(135) % ВРМ 88.5 
1:46 IAS Kts. 242 

FF/Eng. 8/Hr. 1, 200 

TAS Kts, 306 

с, RPM 88.5 

IAS Kts. 255 


dern i 


85.5 
266 266 
a B Pu CNN M E "x | төбөл одат ыы алы. ЕНИ (не р н: 
‚450 | 1,420 | 1,400 | 1,380 | 
315 315 315 315 
83.5] 82.8 82.1 81.4 | 
266 266 266 | 266 | 
ЖЕЗ NESSUN PAN e O Мел жәнне Жз ЖИ кәне | ЧЄ 
FF/Eng. #/Hr.| 1,540 | 1,510 1,460] 1,430] 1,410 | 1,380 | 1,360 
TAS Kts. 512. | 312 312 312 312 | 312 312 
с, RPM 84.5 83.7 82.1 81.4 80.8 80.1 19.51 
IAS Кїз. 265 265 | 265 266 266 266 266 266 | 
م س لس س س ی ی‎ торе Рр аа ЕРОС 


1,370 
309 
78.4 
266 


—Y  — 


FF/Eng. #/Нг. | 1,560 
TAS Kts. 315 
% RPM 87.5 
IAS Kts. 265 


-10 +3 


a а А‏ کے 


1, 440 


FF/Eng. #/ Нг. 
TAS Kts, 

% RPM 
IAS Kts. 


FF/Eng. #/Нг. 
TAS Kts. 
% RPM 
IAS Kts. 
FF/Eng. #/Hr. 
TAS Kts. 
% RPM 
IAS Kts. 


———Q سیت‎ — ———--- 


FF/Eng. #/Нг. 
TAS Kts. 
% ВРМ 

IAS Kts, 


FF/Eng. #/Hr. 
TAS Кїз. 

% RPM 

LAS Kts. 


-20 


FF/Eng. # Нг. 
TAS Kts. 

Th RPM 

IAS Kts. 
FF/Eng. #/Br. 
TAS Kts. 

% RPM 

IAS Kts. 


ато 5 19 Feb 62 
age is 16 - 


NORMAL CRUISE 


ZEW 135,000 LB & Pad 
о Vno 275 KTS EX 
FOUR ENGINES 88.5% LP RPM (1164 K) > НЕ 2. 
| 
$ £t 
| | 
115 | а E 150 140 | 130 120 110 
. MIN. | (10008) 200 140 130 120 110 100 
— M 
FF/Eng. #/Hr. x 
TAS Kts. 
% RPM 
IAS Кїз. | 
ee a ET ELS = س‎ M aaa a EEUU +— MM PY . 
FF/Eng. #/Нг. | | 
TAS Кїз. | 
% RPM | | 
IAS Кїз. | 
ее ЕНЕ, И "—— ————— X PR а ыыр шышы rr mde ада 
(205) FF/Eng. #/Hr. | 1,440 | 1,440 | 1, 440 1,440 | 1,440; 1,440 | 1, 440 | 1. 450 | 1,450 | 1,450 | 1,45 
1:44 TAS Kts. 294 301 307 312 317 К 324 327 329 332 334 
(105) % RPM 88.5 88.5 88.5 88.5 88.5 5 | 88.5 Í 88,5 | 88.5 88.5 | 88.5 
1:43 IAS Кїз. 259 263 — | 272 | 274 277 гта 
жеттен э о E А ткен CES, 
(132) FF/Eng. #/Hr. г. зи 1,500 | 1,510 0 |. 1.510 | 1,510 4 1.460 
1:39 TAS Кїз. 321 Ec 328 331 334 384 
(105) % RPM 88,5 88.5 88.5 87.8 86.7 85.7 
1:43 IAS Кїз. 269 ies 275 278 282-5. 282 282 
REN | а кы шы ызчы Та 
(167) FF/Eng. #/МНт, d 5601 1, 560 | 1,540 1,500 | 1,480 | 1,460 | 1,440 
1:36 | TAS Kts. 328 331 331 331 а ЕЗ T 
(105) % RPM 88.5 87.3 86.0 84.6 84.1 | 83.7 | 83,2 
1:44 IAS Кїз. 278 281 281 | 281 т 282 zi 232 
(198) FF/Eng. #/Hr. 1, 600 : 1,550} 1,520 | 1, 500 | 1,480 | 1,460 | 1,450 ` 1,430 
1:32 TAS Кїз. 328 328 328 328 | 328 | 328 328 | 328 | 323 
87.6 85.9 85.1 84.5 83. 8 | 83 ВАВ 82.11- 81,6 | 1.2 
280 280 281 281 281 | 281 | 281 282 282 | 282 
Р R] —— Е i ; сабада Ы یو‎ ned a e rd Rust erdt e PE UE -—— t ces 
(205) FF/Eng. #/11: 1,610 | 1,580 | 1,550! 1,530] 1,510 | 1.4901 1,470 | 1,450| 1,430: 1,416 
1:31 TAS Кїз, 325 325 325 325 325: 73261 22 ! 325 325-500 298 
(105) % RPM 84.7 83.9 83.2 82.7 82.1 | 81.4, 80. $^ 86.4 79.9 Теа 
1:46 LAS Kts. ; | | 281 | 281 E 282 282 за 
FF/Eng. | | 
TAS Кїз. р 
% RPM I 
| 
| 
| | | 
| | | 
FF/Eng. #/Hr. | 
TAS Kts. ! | 
% RPM | | | 
IAS Кїз. | | | 
Men тыы S "me ча uL: RS р 
FF/Eng. #/Hr, | 
шы ш ا‎ ee zu прав BR pe rr c EE Mn کل کا‎ 08 
FF/Eng. #/Hr. : | 
TAS Кїз. | | 
% КРМ i 
IAS Кез. | | 
FF/Eng. #/Hr. | | 
TAS Ке. 
% RPM 
IAS Кїз. | | | | 
19 Feb 62 Seriju 


CANADAIR 
E 


NORMAL CRUISE ор s 
FOUR ENGINES 88.5% LP RPM (1164°K) X ^s 


T 


2 | 
DEN, ie GROSS ) ox db | 
Pure Кел ШЕН о ОЕ PAN s 
ТЕМ 


FF/Eng. 8/Hr. 
TAS Kts. 

9. RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

б RPM 

LAS Kts, 


FF/Eng. #/Hr. 4 1, 400 1,410 | 1, 380 
TAS Кїз. 299 311 311 
% RPM ; 88.5 А 88.2 86.2 
IAS Кїз. 243 254 254 


1,400 1,390| 1,370 
308 308 308 
87.8 | 83.9 
253 254 
1,440 1,350 
305 305 
84.0 81.4 
253 | 254 


+10 


FF/Eng. #/Нг. 1, 430 1, 340 
TAS Kts. 303 303 
% RPM | 82.0 . 79.6 

253 254 254 


+D 


FF/Eng. #/Hr. 1,410 1,350| 1,320 
TAS Kts, 300 300 300 
% RPM š 80.5 | 78.8 77.9 
IAS Kts, 253 254 254 


FF/Eng. #/Hr. 1, 390 1,340| 1,310 
297 297 

77.7 76.8 

254 254 


1,420 1,350 | 1,320| 1,290 

294 294 | 294 294 294 

80.4 79.5 | 78,7 77.9 77.2 

253 | 254 254 

таа ш € ЧЕН : ; da " Е — с икен‏ د 

КЕ/Епр. #/Hr. 1, 340 1,310 
TAS Кїз, 291 291. 
% RPM | 78. 1 77.3 
253 254 


-15 


1, 390 1, 360 


-20 


FF/Eng. 
Е : ТА5 Кїз. 

% RPM 

JAS Кїз. 


FF/Eng. 
| TAS Kts. 

-30 | 0, RPM 
IAS Kts. 


(ction 5 


`age 2.18 


NORMAL CRUISE Zi Әліде 
FOUR ENGINES 88.5% LP RPM (1164°K) 542: 


ELM HEP 
GROSS 

WEIGHT D 

(10008) ` 


| 
| 
| 
| 
FF/Eng. #/Hr. 
TAS Кїз. 


% RPM | | 
IAS Kts, 
_ je | | | í | у. |_ 


FF/Eng. #/Hr. 


TIME 
HR. MIX. 


210 200 . 190 180 170 
200 190 180 170 160 


110 
109 


TAS Kts. 
% RPM 
IAS Кїз. - 
| Rt ИЕ ил ит ЦИ мы ENT Џин пазе 
(139) FF/Eng. #/Н 7, 1,410 | 1,410)! 1,410 | 1,410 § 1,410 | 
1:46 TAS Kts. 312 316 320 324 | 326 | 
(135) % RPM ; , . 88.5 88.5] 88.5 88.51 87.6 | 
1:46 IAS Kts. : c 255 258 261 265 266 ! 
атанын ا‎ а MU [= кала ЯВА, | з 
(169) FF/Eng. #/Hr, 1, 470} 1,470| 1,440 | 1,420 | 1,390 | 
1:41 TAS Kts, 320 323 323 323 323 
(135) % RPM 88.5 88.0 86.4 85.3 84.6 
1:47 IAS Kts, 264 266 266 266 266 
(194) FF/Eng. #/Нг. 1,470 | 1,450! 1,420 | 1,400 | 1,380 
Те T 1:37 TAS Kts. 320 320 320 { | 320 
(135) % RPM 85.0 84.3 83.6 ‚8 82.3 | 
1:48 | IAS Kts. 266 ЕЕ 266 pon 266 ы 
(205) FF/Eng. #/Нг. 1,460 | 1,430 = 390 | 
" 57 1:37 | TAS Kts, 317 3171 317 ү p | 
(135) % RPM 83.0 82.2 81.4 80.8| 80.1 | 
21:49 IAS Кїз. 266 266 ши 266 | 266 | 266 
HN METERS | — БОЕ а БИ e MS AE ы ыс EM | 
(205) FF/Eng, #/ Пт, 1,440 420 , 390 1, 370 1, 350 | 
Std. 9 1:38 TAS Кїз. 314 зи 314 314 314 | 
(135) % RPM 83.8 82.8 82.1 б 81.2 80.5 79.8 79.2 | 78.6 | 
1:51 IAS Kts, 265 265 265 | 266 266 266 di 266 | 
б RA E м, HN met | МЕКЕ ome eee ЖЕНА n Шы: Ж Р Шак ад 
(205) FF/Eng. #/Нг. | 1,520 | 1,490 | 1, 460 x 1,430| 1,400] 1,380 | 1, 360 | 1, 340 | | 
1:39 TAS Кїз. 311 311 311 311 311 311 311 ! 311 | 
(135) % RPM 82.7 81.8 80.9 80.1 79,4 78,6)! 78.0) 77,5 
1:52 | IAS Кез. 265 265 265 266 266 266 | 266 | 266 
ni mE LT EES — ПН — k= H—À—À i m о ————————— | م‎ d 
(205) FF/Eng. #/Нх. | 1,500 | 1,470 1, 440 1,410 1, 390 | 1, 370 | 1,340 |. 1,320 | 
1:40 TAS Kts. 308 308 308 308 308 | 308 | 308 308 | 
(135) % RPM 82.5 81.6 80.8 80.1 79.4 78.8 78.2 TIUS 
1:54 IAS Kts. 265 265 | 265 266 266 266 266 266 
} i 
cams ра AME PE NS OMM Sd өм e e E зла № | TM RECTE 
(205) FF/Eng. #/Не. | 1,490 | 1,460 ae 1,400 | 1,370! 1, 350 | 1, 330 | 1,310 | 
1:41 | TAS Кїз. 305 305 305 305 305 305 305 305 | 
(135) % RPM | 81.8 81.0 80.3 79.6 78.9 78.2 77.6 77.1 
1:55 TAS Kts. 265 265 265 266 266 266 ! 266 266 
(205) FF/Eng. #/Hr.| 1,470 "EM 1,410 | 1,380 | 1,360} 1,340 | 1,320 | 1,300 
1:42 TAS Kts. 302 302 302 302 302 302 302 302 
(135) % RPM 81.1 80.4 79,7! 79.0 78,4 74221 ЛЫ 76.6 
1:56 | IAS Кїз. 265 265 265 | 266 266 | 
oo ces саће Мсн А зла {у „ле, Фи сз пот Ж T ERA Js | Ee К ысы n n E з = за эз ДЕВЕТО сысы 
(205) FF/Eng. "m | 1,450 | 1,420 | 1,400 | 1,370] 1, 340 | 1,320 1,280 | 
1:43 TAS Кїз. 299 299 299 299 299| 299 299 
(135) % RPM 80.7 80.0 79.3 78.6 78.0 77.3 76.1 
1:57 1А5 Кїз. 265 265 265 266 266 266 
SUE MEET M АСЕКЕ Ет ~ Өк 40: ا‎ EDD КОЙМА — s WA 5 а — ————— Pn 
(205) FF/Eng. #/Нг. | 1,440 1, 330 | 1, 310 
(135) % RPM 80.4 TTN] 20 


1:58 IAS Кїз. 265 266 266 
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CANADAIR 


operating manual 


NORMAL CRUISE 


ZFW 135,000 LB & LESS 
275 KTS EAS 


FOUR ENGINES 88.5% LP RPM (1164°K) 7 "s 


ROSS 
= Si 210 200 190 180 170 
N и 200 190 180 170 160 
HR, MIN. (1000#) 


FF/Eng. #/Иг. 
TAS Kts. 

% RPM 

IAS Kts. 


FF/Eng. #/Нг. 


225 TAS Kts. 
| % RPM 
LAS Kts. 
(205) FF/Eng. 7 1,400 1,410 | 1,410] 1,410 
€ ET 1:47 TAS Kts. 290 306 312 316 | 
(105) % RPM 88.5 88.5 88.5 88.5 
1:45 IAS Кїз. 235 249 255 258 
pev ا ا‎ MOM c жы - | 
(112) FF/Eng. #/Hr, 1,470 1,470 1,470 1,470 
1:42 TAS Кїв. 304 310 316 320 325 
{105) % RPM 88.5 88.5 88.5 
1:42 IAS Kts, 260 264 268 


FF/Eng. #/Hr. 5 1,530 | 1,530 

TAS Kts. 325 328 

% RPM 4 ! 88.5 88.5 

IAS Кїз. 270 274 

p‏ — — ا 

1,590 

333 333 

88.5 86.4 

281 


FF/Eng. | 1,590 1,560 
TAS Кїз. 
9, RPM 

LAS Kts. 


— M 


FF/Eng. #/Hr. 
TAS Kts. 
% RPM 

LAS Kts. 


FF/Eng. #/Hr. 


— ل‎ —— UM À—— 


FF/Eng. #/Hr. 
TAS Кїз. 

% RPM 

IAS Kts. 


(205) FF/Eng. #/Hr. 1,580 
1:35 TAS Kts, 318 
(105) % RPM 83.3 


1:50 IAS Kts. 280 


FF/Eng. #/Нг, 


ET 314 314 314 314 
82.4| 81.8] 81.2| 80.6 


FF/Eng. #/Нг. 


"m TAS Kts. 311 311 311 311 
% RPM 82.2| 81.6 | 81.0] 80.4 


IAS Kts of 


ection 5 
“ме 2. 20 


prre падащ С | 
x 
Бодра MES | БИ РЕН БЕТТЕ ЕКИ T^ 


кә a al ete Е d KENNEN жетеу X 


1,530 | 1,510 | 1,490 


1,460 | 1, 450 


160 150 140 130 120 
150 140 130 120 110 


1,410 | 1,410] 1,410 | 1,410 | 1,410 | 1, 420 


320 ! 324 328 331 333 355 
88,5 88.5 88.5 88.5 88.5. 88.5 
261 265 268 272 274 | 27? 


————————  .. рени مس م د‎ TT ILU qNÑ, 08  ULGIAIPIGI@W 


1,470 | 1,470 1, 470 1, 470 1, 470 1, 460 


328 | 331 334 337 339 339 


88.5 88.5 88.5 88.5 88.5 87.8 
271 274 276 280 282% 282 


1,500 1, 480 1, 460 1,450 


336 336 336 336 
85.8 85.2 84.7 84.2 
281 282 282 282 


—— سر‎ eum — —— —— ранни —r nn n—TyUO J —  íR= 99 


1, 470 | 1,450| 1,430 


333 3:33 333 333 333 | 333 
84.8 84.2 83.6 83.1 82.5 82.1 
281 281 281 282 282 282 


геш (та! фф _— | اسو سنت وف = م‎ сез: ———— n... مانس سی سم نی‎ J—— 


1,510 1,490 1,470 1, 950 1,430 1, 420 


330 330 330 330 330 330 
83.1 82.5 Вера 81. 4 80.9 80.4 
281 281 2811 282 282 282 
1,500 1,470 1, 420 1,490 


327 327 
81.6 81.2 
281 281 


1, 480 1,460 
324 ` 324 
81.5 81.0 
281 281 


а на 


E 


321 321 
80.8 80.3 
281 281 


1, 450 | 1, 430 
318 318 
80.3 79.8 
281 281 


Á——— |‏ — —— ہے 


1, 380 1, 360 1, 350 


1, 440 
314 314 314 314 
80.0 78.5 78.1 77.8 
281 282 282 282 


1, 420 


— келең sabun чы. 


1,370 1,350 1, 340 


311 311 311 311 
79.9 78.4 78.0 77.5 
281 282 282 282 


19 Feb 62 


NORMAL CRUISE ZFW Tos nou LE 
FOUR ENGINES 88.5% LP RPM erg no 


"c Ë 
DEV. TRUE GROSS 


FROM | бат, м ее D 210 | 200 p is | 
STD. С IR, MEIN, (10008) 90 ко 70 


TEMP, 


f 


FF/Eng. #/Hr, 
TAS Kts. 
% RPM 
IAS Kts. 
FF/Eng. #/Нг. 
TAS Kts. 
9) RPM 
IAS Кїз. 
(164) FF/Eng, #/Нт, 
1:50 TAS Kts, 
(145) % RPM 
1:53 IAS Кїз. 


1,370 | 1,370 Ë 1,350 | 1,330 
311 316 316 316 
88.5 88.5 88.3 85.9 


254 254 254 


(188) 
1:45 

(145) 
1:55 


FF/Eng. £/Hr. 
TAS Kis. 

9, RPM 

LAS Kts, 


+15 +4 


FF/Eng. f/Hr. 
TAS Kts. 
% RPM 
IAS Kts. 


t 
uices Lla, Hore het, СЕТЕДІ ас йы a сі uias Ма s = Y Баланы ааа је 
1, 380 1, 350 1, 320 1, 300 | | i 
310 310 310 310 | 


аа Жек v Ж bem d o‏ ا T "e - Ж СОИС z ef oat EPIS as EM‏ ا 


TAS Kts. 


í 

| 

+5 -6 | 
(145) % RPM 81.2] 80.4| 79.7 | 78.9 | | 
1:56 IAS Кїз. 254 | 254 254 254 | | 

FF/Eng. #/Нг. 1,350 | 1,320! 1,300 | 1,270 | 


TAS Kts. 
“€ RPM 
IAS Кїз. 


FFE Enp. #/Нх. 
TAS Kts. 

9 RPM 

IAS Kts. 
FF/Eng. #/Hr. 
TAS Kts. 

% КЪМ 


- 10 


IAS Kts. | 
nn و‎ appeal mie ене — OE ъа ت‎ пет ићи њим пите ———— — M o рт = eee DNE Е аа T DONAR | қылы 8 
FF/Eng. #/Hr. | | 
|5 | "А 5 dd ts, | 
% RPM | 
IAS Kts, | : 
"o БЕКТЕР ЖЕ Pet CAN бас А-ы ысу. мат стила epus UE шшш UNE A два Po M ——À ЕЕ 

FF/Eng. #/Hr. | 

E TAS Kts, | | 
IAS Кїз. | | | 
. : Е „~ | { 


FF/Eng. #/Нг. 
TAS Кїз. 
%ЕРМ 

IAS Кїз. 


t 
| 
| 
+ 
i 


ж же ок ы к um кеше пе ПРИ НИ ЕТЕК es Е к 


FF/Eng. #/Hr. 
d | | | | | |_|_| di. 


TAS Kts. 
Section 


% RPM 
IAS Ets, 


E ny s d 


DEV. 


-20 


CANADAIR 
(= а (es 


NORMAL CRUISE ZFW 145,000 1.8 
FOUR ENGINES 88.5% LP RPM (1164°K) I mS 


“ROM TIME 42. 210 200 190 180 170 160 150 140 | 130 120 110 
> cune HR. MIN. | (10008) 200 190 180 170 160 150 140 130 | 120 110 194 
МР. | 
а E ME oe و‎ 
FF/Eng. #/Hr. 
20 TAS Кїз. | 
% RPM ща | | 
IAS Kts. 
FF/Eng. #/Hr. | | | 
sae TAS Kts. | | 
% RPM | N | | | 
IAS Кїз. | | | | | 
PERAN — ыла ы Шат „шге == Ж ата шеш RM s 2 aue bate js "us deus с И 2 +. — я 5 ате = 
(195) FF/Eng. #/Hr. 1,360 | 1,370 | 1 370 | 1,370 
ET Че 1:50 TAS Кїз. 297 304 | 311] 316 | 4 
| (135) % RPM 88.5 88.5 88.5 88.5 | | 
1:49 IAS Кїз. 237 243 | 250 254 
(155) FF/Eng. #/Hr. | 1,420, 1,430 1,430 1,430 | 1,430 1 | | 
M za 1:45 TAS Kts. 301 309 315 320 325 | 
| (135) % RPM 88.5 88. 5 88. 5 88.5 88.5 | 
1:48 IAS Кїз. 243 250 255 260 264 | 
(182) FF/Eng. #/Нг. | 1,490 | 1,490 | 1,490 1,450 
(135) % RPM 88.5 88.5 88.5 85.4 
1:49 IAS Kts. 256 260 265 267 


>= Pe ee раты алы apan PRETI و‎ + pee 


FF/Eng. #/Нг. | 1,550 | 1,520 | 1,490 1,430| 1,410 | 1,390 


TAS Kts. 222 322 322 222 322 322 
4% RPM 87.4 85.7 84.8 83.2 82.6 81.8 
IAS Къв, 266 266 266 267 267 267 


желек тэл —|—— I rd А 


1,420 | 1,400 | 1,370 


FF/Eng. #/Hr.| 1,540 | 1,510 


1,480 | 1,450 


TAS Kts. 319 319 319 319 319 319 319 | 
% RPM 84.9 83.9 83.1 82.3 81.6 80.8 80.1 | 
IAS Kts. 266 267 267 267 267 


266 266 
FF/Eng. #/Нг. 
TAS Kts. 
% RPM 
IAS Kts. 


— мы тии 


—— — 


FF/Eng. #/Hr. 


FF/Eng. #/Hr. 
TAS Kts. 
9% RPM 

IAS Kts. 


— MÀ 


FF/Eng. #/Hr. 
TAS Kts. 

5 RPM 

LAS Kts, 


mi ида =Z ишш: ا‎ == шын aie Ate کے‎ Este 
| | 


— Я + > =. -—. — — a ~ 4 — ы  . — ` 


FF/Eng. #/Hr. 


FF/Eng. #/Hr. 
TAS Къв, 

% RPM 

LAS Kts. 


19 Feb 62 


| NORMAL CRUISE | ZFW 135,000 LB & LES: 
FOUR ENGINES 88.5% LP RPM (П64К) з 70027 


GROSS 


: 


150 
140 


peel Z: š š ЧЕ š ñE. 


FF/Eng. #/Нг. 
TAS Kts. 

7, RPM 

IAS Кїз. 


i ————— 


FF/Eng. #/Hr. | 
TAS Кїз. 
% RPM 
IAS Кїз. 


1,370 | 1,380 
316 321 

88.5 88.5 
PN 259 


(195) FF/Eng. #/Hr. 
1:49 TAS Kts. 

(105) 4% RPM 
1:50 IAS Kts. 


*20 +9 


FF/Eng. #/Нг, | 1,420 | 1,430 | 1,430 | 1,430 | 1,430 | 1,430 
TAS Kta. 301 309 315 320 325 328 
% RPM 88,5 88.5 88.5 88.5 88.5 88.5 
IAS Kts. 243 250 255 260 264 267 
FF/Eng. #/Нх. | 1,490 | 1,490 | 1,490 | 1,490 | 1,490] 1,490 | 1,490 
TAS Kts. 313 319 | 324 328 332 336 339 
% RPM 88.5 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Кїз. 256 260 273 276 279 


— — пагани лик „ме | p — L س‎ о سے اس‎ — 


1,490 
341 
88.5 
281 


1,490 | 1,470 
341 341 


1,470 | 1,450 | 1,440 
338 338 332 


FF/Eng. #/Нг. | 1,550 

TAS Kts, 323 
% RPM 88. 5 
IAS Kts. 267 


1,510 | 1,490 
338 | 338 | 


85.2 84.6 | 


281 281 282 282 25% 
——À ПЕРЕН КЕ ИНЕ дшн 
1,490 | 1,470| 1,450 | 1,430 | 1,420 


335 335 335 335 335 
83.6 83,0 82.3 81.9 81.2 
281 281 282 282 282 


— асты. — Y ~ _— 


FF/Eng. #/Нг. | 1,620 
TAS Kts. 33} 
J RPM 88.5 
IAS Kts. 276 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

IAS Kts, 


TAS Кїз. 


FF/Eng. #/Нг. 
TAS Kts. 
% RPM 
IAS Kts. 


FF/Eng. #/Hr. 
TAS Кїз. 


—— —————— + — €: ——— MT [Á Y. 


FF/Eng. #/Нг. 
-25 TAS Kts. 

% RPM 

IAS Kts. 
FF/Eng. #/Hr. 
% RPM 

IAS Kts. 


19 Feb 62 Section : 
Page 2.2 


GROSS 


(100048) 


FF/Eng. 
TAS Kts, 


% RPM 
IAS Kts. 


WEIGHT 


NORMAL CRUISE 
FOUR ENGINES 88. 2% LP RPM (1164°К) ~ 


210 
200 


#/Нт. 


JT 


196 


190 
180 


180 170 
170 160 


rr oor 


160 
150 


m ——=— = А -Y 


FF/Eng. #/Hr. 


TAS Kts. 


7. RPM 
LAS Kts. 


1,430 
307 
82.3 
254 


1,400 
313 
83.2 
254 


š TA 1,420 


FF/ Eng. 


% RPM 
IAS Kts, 


— 


P/Hr. 
TAS Кїз. © 


304 
82. 2 


254 


1,400 
301 
81.6 
254 


FF/Eng. # 


TAS Kts. 
% RPM 
IAS Kts. 


FF/Eng. 
TAS Къв. 
% RPM 

LAS Kts, 


254 


1,330 
292 


79.5 
254 | 


1,380 | 1,350 
316 316 
84.4 83.6 
255 


1,370 | 1,340 
313 313 
82.2 81.3 


255 | 255 


1,350 1,320 


1,2604 
295 
77.1 
255 


1,240 
2921 

77.0 

255 


1,330 


1,290 


307 


1,230 


295 
76.4 
255 


1,220 


292 
76.3 
255 


150 
140 


1,300 


1,260 
307 
77.0 
255 


140 
130 


155,000 БЕК 
250 КІ5 FAS 


14,000 ЕТ 


| 


120 | 110 
110 | 100 


19 Ееђ 62 


GROSS 
TRUE WEIGHT D | 


(1000%) 


FF/Eng. #/Hr. 
+30 TAS Kts, 

% RPM 

IAS Kts. 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

LAS Kts. 


+25 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 
FF/Eng. #/Нг. | 1 
TAS Kts. 

00 RPM 

IAS Kts, 


+7 


+2 


TAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 


TAS Kts. 


/ fA 
CANADAIR 
се 


Operating manual 


NORMAL CRUISE 


210 200 
200 190 
1,330 

293 

88,5 

250 

,380 | 1,390 
298 307 
88.5 | 88.5 
236 244 


FF/Eng. $/Hr.| 1,440 | 1,440 
310 317 


FF/Eng. #/Hr. 
TAS Kts, 

% RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

LAS Кїз. 


FF/Eng. #/Нг. | 1 
TAS Kts. 
% RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts, 

% RPM 

JAS Kts. 


FF/Eng. #/Нг. 
TAS Кїз. 
% RPM 

IAS Kts. 


TAS Kta. 


19 Feb 62 


,490 

316 
83.4 
267 


— 


FOUR ENGINES 88.5% LP RPM (1164°K) 


ZFW 145,000 LB 
Vno 262 KTS EAS 
ALT 14,000 ЕТ 


190 180 170 160 150 140: 130 120 110 
180 | 170 160 150 140 130 120 110 100 
2 RETE 
| | 
— W T ө run а Ту HÀ ae E ө T for oct mee me 
1,330 | 1,340 | 1,340 | 1,340 | 1,350 | 1,350 | 
302 | 309 315 320 325 329 | 
88.5 88.5 88. 5 88,5 88.5 | 
238 244 249 253 258 | 
€€——— s. -- - س‎ mn ———— M —— | === — — 
| | 
1,390 | 1,390 | 1,390 | 1,400 | 1,400 | 
314 319 324 329 332 | 
Í 88.5 88.5 88.5 88.5 | 88.5 | 
250 255 259 263 266 | 
1,450 | 1,450 | 1,450 | 1,430 | 1,400 | 1,380 | 
323 328 | 331 331 331 331 
88.5 | вт. з 85.8 85.0 84,4 
| 2658 268 268 268 268 
` й ие — ——— = = —————— loe ~ 
| 
1,460 | 1,440 1,390 | 1,370 | 
328 328 328 | 328 | 
i 
85,2 R4. 4 83.0 82.3 | 
268 268 268 268 
1,380 
325 
81.2 


1,360 
322 
79.8 
268 


268 


1,360 
306 
79,9 
268 


Section 5 
Page 2. 2: 


NORMAL CRUISE 
FOUR ENGINES 88.5% LP RPM (1164°K) ` 


ZFW 135,000 LB & LESS 
Vno 275 KTS EAS 
ALT 14,000 FT 


TRUE . GROSS 
KEO O.A.T. TIME | WEIGHT 210 200 
Si D. «C HR. MIN. | (10004) 200 190 
ТЕМЕ. 
FF/Eng. #/Нг. 
+36 | ТАЗ Kts, 
% RPM 
LAS Kts. 
FF/Eng. #/Hr. 
7 TAS Кіз. 
т 9, RPM 
IAS Kts. 
FF/Eng. #/Hr. 1,330 | 1,330 | 1,340 | 1,340 | 1,340 1,350 | 1,350 
5% +7 TAS Кїз. 293 302 309 315 320 329 332 
%ҢРМ 88.5 88.5 88.5 88,5 88.5 88.5 88.5 
LAS Кїз. 230 
FF/Eng. #/Нг. | 1,380 | 1,390 1,400 | 1,400 
ys TAS Kts. 298 307 341 343 
P RPM 88.5 88.5 88.5 
1А5 Кїз. 236 244 
FF/Eng. #/Нг. | 1,440 11,440 | 1,450 | 1,450 | 1,450 | 1,460 | 1,460 | 1,460 | 1,460 
Bis TAS Kts. 310 317 323 328 332 336 339 342 345 
% RPM 88.5 88,5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Kts. 249 255 260 265 268 272 275 277 281 
3 x | ___ 
FF/Eng. $/Hr.| 1,510 | 1,510 | 1,510 | 1,520 | 1,520 | 1,520 | 1,510 | 1,490 | 1,480 
+5 ТА5 Кїз. 321 327 332 336 340 343 344 344 344 
% ВРМ 88. 5 88.5 88.5 88.5 88.5 88,5 87.2 85.7 85.2 
LAS Kts. 261 266 270 275 278 281 281 281 282 | 
FF/Eng. #/Hr. 1,580 1,520 | 1,490 | 1,470 | 1,460 | 1,440 | 1,420 
etd: TAS Kts. 335 341 341 341 
% RPM 88.5 83.4 83.0 82.5 
IAS Кїз. 276 282 282 282 
FF/Eng. #/Hr. | 1,640 1,610 1,440 | 1,420 | 1,410 
E TAS Kts. 338 338 338 338 338 
| % RPM 88, 5 87.6 81.9 81.6 81.1 
IAS Кїз. 280 280 282 282 282 
FF/Eng. #/Нг. | 1,620 | 1,590 1,410 | 1,320 
-10 TAS Кїз. 334 334 334 334 
% RPM 86.4 85.8 81.3 80.9 
IAS Kts. 280 280 282 282 
Tn kiasa ЗЕЕ — t -—. کے‎ Z е з ra А 
FF/Eng. $/Hr.| 1,600 | 1,570 1,390 | 1,380 
E TAS Kts. 331 331 
s % RPM 85.7 85.0 
IAS №, 280 280 
FF/Eng. #/Нг. | 1,590 | 1,560 
TAS Kts. 328 328 
h RPM 85.0 84, 2 
LAS Кї». 280 280 
FF/Eng. #/Нт.| 1,570 | 1,540 
TAS Kts. 324 324 
“ RPM 84,6 83.9 
LAS Кїз. 280 280 
FF/Eng. #/Нг. | 1,560 | 1,530 
TAS Kts. 321 321 
% RPM 84.5 83.9 
IAS Kts. 280 280 


19 Feb 62 


A A 
CANADAIR 


ттн 
operating manual 


NORMAL CRUISE 


ZFW 155,000 LB 


. FOUR ENGINES 88.5% LP RPM (1164°K) уа wm 


"C 
DEV. TRUE | _ GROSS 
FROM | олт. | TIME | wright 190 130 | 170 130 120 
STD. HR. MIN. | (10008) 180 170 160 110 | 100 
TEMP. | 
FF/Eng, #/Tlr 
355 TAS Kts. 
9, RPM 
IAS Кїз. 
FF/Eng. #/Нг. 
290 TAS Кїз. 
* RPM 
IAS Кїз. | 
(185) FF/Eng. #/Нг. 1,300 
mis T 1:55 TAS Kts. 301 | 
(145) % RPM 88.5 
i 1:55 IAS Кїз. 233 | 
— ы = LI 
(164) FE/Eny, #/Hr. 1,350 | 1,350 
£15 5 1:50 TAS Кїз. 304 312 
(145) % RPM 
1:54 IAS Kts, | 
(186) FF/Eng, #/Hr. 
00 Т” 1:47 TAS Кез. 
(145) 9% RPM 
1:55 LAS Kts, 255 255 255 | 
НЫ Зу да EE. толо S m Была саай ына ы ыса — — G3 ا‎ ьа —— TEE 3: : 
(205) FF/Eng, Я/Нг.| 1,470 | 1,430 | 1,400 | 1,370 | 1,340 | 1,310 | 1,290 | | 
+5 ET 1:42 TAS Kts. 318 318 318 318 318 | 318 | 318 | | 
(1 45) % RPM 87.1 | 85.3 | 84.4 83.3 | 82.4! 81.7 80.9 | 
1:56 IAS Кїз. 254 | 254 | 254 255 255 255 255 | | 
— Е ی‎ ел ен یو‎ IE | pM ce fe ои КЕ atc а | | 
(205) FF/ Ene. # Hr. f 1,450 | 1,420 1, 390 1, 360 1, 330 1, 300 | 1, 270 | 
Std. .15 1:44 | ТАЗ Kts. 315 | 315 315 | 315 315 315 } 315 | | 
(145) % RPM 84.7 | 83.6 82.5 | 81.7 | 80.8 79.9: 19.1 
1:58 JAS Kts. 25+ | 254 254 | 255 255 255; 255 | 
Zao ی‎ cnet ctn кентте КЫНЫ ДИНА, ГЕ са аи КЕК Ааа ios pin be ooa کو‎ t tes م م ت چ‎ ши چا‎ AT к m — тели КЕНЕ нара аа ал ЧИЕ = ú А РО ЕЕ НЕМЕЕ کک‎ Е 
(205) PVE: np. ue 1,440 | 1,400 1,370 | 1,340 1,510 1,290 i 1,260 | 
25 .20 1:44 TAS Kts, 312 | 312 | 312 d „р 312 312 2 32 | 
(145) % RPM 83.5 82.3 | 81.4 | 80.4 79.5 78.7 3. 77.9 
1 Қойшы 254 254 254 255 | 255 255 | 255 : 
Leal Apasa поен | ess з sil sapa а ds WS tatu Du ЧОНИН айда ы e e ЕТТЕН е ұл ТКИ qaa رج س و وک‎ RN pM рар Еа eak asus Асса 
(205) FF/Eng. #/Hr.| 1,420 | 1,390 | 1,360 | 1,330 | 1,300| 1,270 i 1,250 | 
-10 ET i$. || nem tse 309 309 309 309! 599 309 | 309 | 
(145) 5, RPM 83.0 82.0 | 81.2 80.3 79.5 78.7 | 78.0 | | 
2:00 | TAS Kts. 254 | 254 | 254 255 255 255 | 255: | | 
жашаш] как nis Ри КИ MAS 5 x c MM ыы S ан онш I M ЧАЈА -—— ed = лыкчы дЫ РОМЕО ИЕ РЧ ђе 
(205) FF/Eng. His. 1,410 | 1,370 | 1,340 ] 1,310 1,280, 1,260 | 1,240 | | | 
1:47 | TAS Kts, 306 306 | 30% | 306 306; 306 | 306 | | 
(145) % КРМ 82.3 81.5 | 80,6 79.8 | 78:2 | 22.5 | i 
2:01 145 Kts, 284 254 | 254 | "" 255 255 | 255 | | | 
(205) FE/E: ng. них. 1,390 1,360 | 1,330 | 1,300 ШЕТ 1,250 | 220 | 
1:48 TAS Kts, 302 302 | 302 302 ' 302 302 | 302 | 
(145) % RPM 8157 80.8 79.9 79.0 78.3 77.6 | 76.8 | 
2:03 | LAS Кїз. 254 254 254 255 255 255 255 | 
жемес eS ee шшш = Si es Seep Әлен еее d cnm nae t. жеме at өте sep AMT Depart mtvU ас PEERS 5 „ем а M ppt ME ый, амы --- КЕЛЕТ Cake PENE 4—89 өз алымын 
(205) F ELE ng. T 1.389 | 1,340 | 1,310 | 1,280 | 1,260] 1,230 | 1,210 | | 
1:49 TAS Kts, 299 299 299 299 299 299 299 
(145) % ВРМ 81.3 80.3 19.5 ET 78.0 1742 16.5 | 
2:04 | JAS Kts 254 254 | 254 | 455 | 455 255 255 | | | 
Б РЫ es, DIA ТҮЛІК С UR Бак Ud M E о МЕ сол меттен кектен x = aL 
(205) FF/Eng. # В/Н. | 1,360 | 1,330 ‚300 | 1,270 | 1,240| 1,220 | 1,190 | 
1:50 | ТАЗ Kts. 296 296 296 | 29% 296 296 296 | 
(145) % КРМ 81.1 80.2 79.4 78,6 77.8 27.1 76.4 | 
2:06 ae _ 254 В 254 254 255 _ 255 ER 255 255 | | CNN 
19 Feb 62 Section 


ВОР NS 
ROM | oar | TIM 
cB HR. MIN. 


410 


= пи —.— 


ЛЕРДІ 
CANADAIR 


Operating manual 


NORMAL CRUISE i мімен 
FOUR ENGINES 88.5% LP RPM (1164°K) 100402 


GROSS 
WEIGHT D е 


(10004) 99 


FF/Eng. #/Hr. 
TAS Kts. 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

IAS Къв. 


140 130 120 x 110 


рта 
Ie 
са 
مم‎ 
~ 
e 
= 
— 
о 
! 
d Е 
ШІ 
| e 
| 
ا‎ ыы) 


FF/Eng. #/Hr. 
TAS Кїз. 


1,310 1,310 


_ 
ae 


igicur open 


| 
| 
| 
| 


FF/Eng. #/Нг. 
TAS Кїз. 
%АРМ 

IAS Къв. 


FF/Eng. #/Hr. 
TAS Kts. 
% RPM 


FF/Eng. #/Нг. | 1,470 
TAS Kts. 318 
% RPM 88.5 
1А5 Кїз. 254 


FF/Eng. #/Hr. |' 1,530 
TAS Kts. 329 
% RPM 88.5 
IAS Кїз. 266 


FF/Eng. #/Нг. | 1,530 


TAS Кїз. 327 
% RPM 85.8 


IAS Кїз. 267 


— О——< کے‎ 


FF/Eng. #/Hr. 1,510 


TAS Kts. 324 
% RPM 85.0 


IAS Kts. 26 


FF/Eng. #/Нг. | 1,500 


TAS Kts. 320 
90, RPM 84.2 
IAS Kts. 261 


FF/Eng. Я/Нг.! 1,480 


TAS Kts. 317 
% RPM 83.6 
IAS Kts. 267 


FF/Eng. #/Нг. | 1,460 
TAS Kts. 314 
% RPM 83.1 
IAS Kts. 2671 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

IAS Кїз. 


301 320 325 329 | 
88.5 88.5 | 88.5 88,5 | 
233 250 254 257 | 
"cw SENSE vem کی‎ sed Sects 2) areca Mente te | Lr dius Е | 
1.350 | 1,350 1,360 | 1,360 | 1,370 | 
304 312 328 | 332 336 
88.5 88.5 88.5 88.5 88.5 | 
237 244 259 262 265 
— ~ | Lun. - - ----- 
1,410 | 1,420 1, 390 
315 322 336 
88,5 88.5 85.6 
249 255 267 | 


1,470 
330 
88,5 
264 


5 p с MEE жаш а NS, 3Е 


1, 470 
325 
88.5 
260 | 


Ww 
w 
w 


268 | 
и am 


327 | 327 327 
81.2 | 80.6! E] 
| 
! 


268 | 268 | 268 


ЖҰҒЫП каны 
1,370 | ase | 1,330 


324 | 324 
81.2 
268 268 268 


324 ; 
80.6 80.0 | | 
| 
1,350 1,330 | Зан 
| 


320 320 320 
80.4 79.7 79.1 | i 
2091 268 | 268 | | 
ж ч к. ЕЕЕ жеке RM 
1,340 | 1,320 | 1,300 | | 
317 317 |  317| | 
19.8 79.2 | 78.5 | | 
268 268 | 268 | 


1, 430 | 1,400 | 1,380] 1,350 1,3201 1,300 | 1,280 


314 314 314 314 314 314 314 | 
82.4 81.6 80.9 80.2 79.5 718.8 78.3 | 
267 267 | 268 268 26 268 268 
= — З тнт с eeepc пе 4. = ra уны, 1 
1,420 1,390 1,360 1,340 1,319 У 1,270 | 
310 310 310 310 | 310 310 310 
82.2 81.4 80.7 80.1 79.4 78.8 | 18.3 | 
261 | 267 268 268 268 268 | 268 


— A A€Ó——V————————————— нае 
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GROSS 


NORMAL CRUISE 


200 190 
190 180 
1,270 
296 
88,5 
225 
1,320 | 1,330 | 1,330 | 1,330 
301 310 317 323 
88.5 88.5 88.5 88.5 
231 238 245 250 
1,380 | 1,380 | 1,390 | 1,350 
313 321 326 326 
88.5 88.5 Ë 88.5 86.2 
243 250 Í 255 285. 
1,430 | 1,400 | 1,370 | 1,340 
323 323 323 323 
88.0 85.9 84.8 | 83.9 
254 254 255 255 
1,420 1,390 | 1,360 | 1,330] 1,300 | 1,280 
320 320 320 320 320 320 
84.8 83.7 82.7 81.6 80.8 80.0 
254 254 255 | 255 255 255 
зз ышы с ERE i ا ا‎ сао 
1,400 | 1,370 | 1,340 | 1,310 | 1,290 | 1,260 
317 317 317 317 317 317 
83.5 82.4 81.4 80.5 79.6 78.8 | 
255 255 256 256 256 256 
UNUS. йе таннен لی ا‎ АЙНЫШЫ Sa чн КЫ РИА 
1,390 | 1,360 | 1,330 | 1,300 | 1,270 | 1,250 
314 314 314 314 314 314 
83.0 82.2 81.3 80.4 79.1 18.9 
255 255 256 256 256 256 
1,380 | 1,340 | 1,310 | 1,290| 1,260 | 1,230 
| 311 | 311 311 311 311 311 
82,2 81.4 80.5 79.7 79.0 78.2 
255 | 255 256 256 256 256 
1,360 | 1,330 | 1,300 | 1,270| 1,250 МЕ 
307 307 | 307 307 307 307 
81.7 80.9 80.1 79.4 78.6 77.8 
255 255 256 256 256 256 
1,350 | 1,320 | 1,290 | 1,260| 1,230 | 1,210 | 
304 304 304 304 304 304 
81.3 80.4 79.7 78.9 78.2 dad 
255 255 256 256 | 256 256 
Қабы салы t ы cR TS |. Ñ нн EER ANT 
1,336 | 1,300 | 1,2701 1,240] 1,220 | 1,190 
301 301 301 301 301 301 
81.0 80.1 19.3 18.6 11.8 Tags 
255 255 256 256 256 


FOUR ENGINES 88.5% LP RPM (1164°K) 


ZEW 155,000 LB 
Vno 250 KTS EAS 
ALT 16,000 FT 


‚ | WEIGHT 0 
HR. MIN. (1000#) 200 
FF/Eng. #/Hr. 
+30 TAS Kts. 
% RPM 
IAS Кїз. 
FF/Eng. #/Нг. 
+25 TAS Кїз. 
% RPM 
IAS Kts, 
(185) FF/Eng. #/Hr. | 
1:58 TAS Kts, 
+20 +3 
(145) ^ RPM 
1:57 1А5 Кїз. 
(152) FF/Eng. #/Hr. | 
+15 -2 1:54 ТА5 К5. 
(145) % RPM 
1:54 IAS Kts. 
(175) FF/Eng. #/Hr. | 1,380 
+10 -7 1:48 TAS Kts 
(145) % RPM 
š 1:56 IAS Кез 
(1%) FF/Eng. #/Hr. 
(145) % RPM 
1:56 IAS Kts. 
(205) FF/Eng. #/Hr. 
-17 1:43 TAS Kts 
(145) % RPM 
1:57 IAS Kts 
(205) FF/Eng, #/Нх 
22 1:44 TAS Kts, | 
(145) % RPM 
1:59 LAS Kts. 
(205) FF/Eng. #/Hr 1,420 
27 1:46 TAS Kts. 314 
| (145) ФАРМ 84.0 
2:00 IAS Kts. 255 
(205) FF/Eng. #/Hr.| 1,410 
32 1:47 TAS Kts. 311 
~ (145) % RPM 83.0 
2:02 IAS Кїз. 255 
(205) FF/Eng. #/Нг. | 1,390 
1:48 TAS Kts. 307 
(145) % RPM 82.6 
2:03 IAS Kts. 255 
(205) FF/Eng. #/Нг. | 1,380 
1:49 TAS Kts. 304 
(145) % RPM 82.1 
2:64 LAS Kts. 255 
(205) FF/Eng. #/Нг, 1,360 
1:50 TAS Kts, 301 
(145) 7, RPM 81.8 
2:06 IAS Кїз. 255 


Section 5 
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Д 


4 
CANADAIR 
АРЕАЛ 


Operating manual 


NORMAL CRUISE 


ZEW 135,000 LB & LESS 
FOUR ENGINES 88.5% LP RPM (1164°K) 7: — 
0 діл 15,000 FT 
Е dicha уакы а ер ансы NOS aperte 
| | 1 
| | р 
TIME s 170 160 | 150 130 | 13 въ | 
| W EIGHT | 30 o; зо 20 [| 10 
HR. MIN. | (10008) 160 150 | 140 130- BOE | 109 
' | 
FF/Ena, #/Hr, | | | | | | : 
TAS Kts. | | | | | 
% RPM | ! | | | 
IAS Кїз. | | ; | | | | | 
Cul te bu cere шал „мы: + E +- ыы. Rm PME NN m م‎ x + ПЕР 
FF/Eng. #/Hr. | | | | : | i 
TAS Кїз. | | | | 
с, RPM | | | | | x | 
LAS Кїз. | | | . | 
us sS кеде ашышын айы E | бан 1. а. речен 4-— је ae vs —— س‎ 
FF/Eng. #/Hr. | 1,200. 1,900.| 120901 590 1,910 | 2,310 3 ap с 1-1, 310 
TAS Kts. 301 308 315 320 325 329 | 134 | 335 338 
% RPM | 88.5 88.5 88.5 88.5 88.5 88.5 | 88.5: 88.5 8+.5 
IAS Кїз, 233 240 | i 250 254 | 257 | 260 253 266 
FF/Eng. a/Hr. 1,350. | 1,350 1 1,360 1,3601 1,3601 1,300 | 2,370 |] 1,2990. 1,3180 | 1,3790 
TAS Kts. | 304 312 218 | 524! 32H 332 | 330 | 42% | 34l | 344 
% RPM | 88.5 88.5 88.5 88.5 88.5 88.5 88.5 | 58.5 88.5 | 88.5 | 
IAS Кїз. 231 244 250 255 1594. 262 265 | 265 270 | x 
NT e ES MCCC d Ee E икен нек ERES E aa, 
FF/Eng. #/Hr. 1, 410 1,420 | 1,420 1, 420 1,420 |, 420 | 1,420 | 1,420 1,42 1,42U | 
TAS Кїз. 315 322 327 332 336 | 339 343 345 348 1 350 
% RPM 88.5 88.5 88.5 | 88.5 88.5 88.5 88.51 85.5] 88.5] 88.5 
IAS Кїз, 249 255 260 | 264 267 210 273 | 206 | 278 280 
= ыле ЭРИК кектен ннат кале RUM кене 
FF/Eng. #/Нг 1,470 ло | 1,470 | 1,470 | 1,480] 1,480 | 1,480: 1,480 | 1,460 | 1,450 
TAS Kts. 325 330 335 439 | 343 | 346 349 350 | 550 350 
% RPM 88.5 " 88.5 | 88.5 88.5! 88.5 88.5 88.5 88.0; 86.6! 85.7 
LAS Кїз. 260 | 264 | 270 273 | 271711 279 281 283 | 283 | 283 
еи = сети па пази UN е аа ы ызы ел | CNET ЖУКА ase. 
FF/Eng. #/Нг. 1,540 | 1,540 | 1,540] 1,540] 1,530 | 1,500 | 1,480; 1, 400 i 1,440 1,430 
TAS Kts. 334 338 | 342 346 346 | 346 | 346 | EUM, 346 346 
% RPM 88.5 | 88.5] 88.5| 88.5 87.6} 85.9! 85.3,  84.7| 84.1 83.1 
IAS Kts. 210 274! 278 ва | 28] ов оң? 282 282 
— — ee — +. кер” me m ge | по T 25 spe Em ЊЕ m Дата کی چ تا‎ ғаты 
FF/Eng. #/Нг. › | 1,610] 1, 590 | 1,560] 1,5301 1,510; 1,4901 1,460; 1,450! 1,430 | 1, 410 
TAS Kts. 342 343 343 543 | 343 343 | 343 343 | 343 343 
% RPM 88.5 88.0. 86.0 85.4| 84.7, 84.1 | 5 2.9: 82.4 81.8 
IAS Кїз. 280 281 | 282 282 282 | 282 | 282 | 283 | 283 283 
ےک‎ ышы Ші کک‎ GOES a —— КЕЕ келелі крш یچک‎ ии T کے کو‎ eu ; E Rc 
FF/Eng. #/Нт.| 1,630 | 1,600 | 1,570 | 1,540| 1,520! 1,490 | 1,470| 1,4501 1,430: 1,410 | 1,400 
TAS Kts. 340 | 340 340 | 340 | 340! 340 | 340 | 340 | 340 | 3 40 340 
“КРМ 87.7 | 86.9 86.21 85.5 84.81 84.2; 83.6! 83.01 2.6 82.11 51.3 
IAS Kts, 281 281 281 282 282 282 | 282 | 282 | 263: 283 283 
z чымды RS NES —+- 222: ІШ зы кчы те ин тепкен екен de ee e Is a ee 
FF/Eng. #/Hr.} 1,610 | 1,580 | 1,550 | 1,520| 1, 500 | ЕТІ 1, 450 | 1,430] 1,419; 1,400) 1,580 
ТАЗ Кїз. 336 336 336 336 | 25 336 | 336 336 | 336. 535’ 336 
% ВРМ 86.8 86.0 | 85.2 84.6 83. 83.3 82.81 82.21 81.8! 81.3 80.9 
IAS Кїз. 281 | 281 281 282! 282 282 282 | 282 | 283] 283 283 
Dow еВ ect ue ul sus m си ma E MM MR V 
FF/Eng. $/Hr.| 1,690 | 1,570! 1,5401 1,510] 1,480| 1,4601 1,440| 1,420; 1,4991 1,350: 1,260 
TAS Kts. 333 333! 333 333 333 333 333 333] + 333] 33 
70 RPM 86.2 85.4 84.6 84.0 83.3 82.7 2. 81.6! 81.1; 80.7: 60.5 
IAS Кїз. 281 | 281 | 281 282 282 282 282 2821 183! 283 | 283 
= 2; | ——— a € ныд ке НЕКЕНІҢ = ы peer Lo ре cu ышы ыр ад ve ен екен я ts не м EN 
(205) FF/Eng. #/Hr. 1,550 | 1,520| 1,500} 1 ES 1,450 | 1,420| 1,400] 1,380! 1,360] 1,350 
-40 1:35 | TAS Kts. 329 329 329] 329 329 329 329 329: bag. 329 
. (105) % RPM 85.0 84.3 83.6| 82.9 82.3 | S . Gar 
| 1:51 | LAS Кїз. 281 281 2 282! 282 | 
(205) E FF/Eng. н>. : | 1,540 | 1,510 | 1,480| a 1, 440 | | 
-45 1:36 | ТАЗ Ets. 32% 326 326 326 326 | 3 
(105) “o RPM 84.8 84.1 83.4 82.8 82.2 i Е 
1:52 | JAS Кїз. 281 281 2821 282, 282 | | 
¿a ыж 
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š C 
DEV, 
FROM 
STD. 
TEMP. 


+30 


(185) 

+20 +3 1:58 
(135) 

1:57 
(195) 

+15 22 1:54 
(135) 

1:52 


otd. 


FF/Eng. #/Hr. 


FF/Eng. #/Нг. 


FOUR ENGINES 


GRess 
WEIGHT 
(1000#) 


FF/Eng. #/Нт. 
TAS Кїз. 


FF/Eng. #/Hr. 
TAS Кїз. 

% RPM 

145 Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts, 
FF/Eng. #/Hr. 
ТАЗ Kts. 

9, RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


FF/Eng. #/ Нг. 


TAS Kts. 
% RPM 
LAS Kts. 


TAS Kts. 
% RPM 
IAS Kts. 


TAS Kts. 
% RPM 
IAS Kts. 


Al Al 
CANADAIR 


operating manual 


NORMAL CRUISE 
88.5% LP RPM (1164°K) 


ZEW 


Vno 


ALT 


145,000 LB 
262 KTS EAS 
16,000 FT 


-21 


-32 


-37 


-42 
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FF/Eng. #/Hr. 
TAS Kts, 

% RPM 

IAS Kts, 
FF/Eng. #/Hr. 
TAS Kts, 

% RPM 

IAS Kts. 


FF/ Eng. #/Hr. 
TAS Kts, 


PF/Eng. #/Ну, 
TAS Kts. 

% RPM 

IAS Kts, 


FF/Eng, #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


| 1,270 | 1,280 1,280 | 1,280 
| 296 306 314 320 
he 8825 88.5 88.5 88.5 
225 | 234 241 245 
xac SS in rice ыз = bruts ctum Das 2н тат 
1,330 | 1,330 | 1,330 | 1,330 
310 317 323 328 
82.5 88.5 88.5 88.5 
238 245 250 | 254 
Я UN ec ا‎ s=: НЕ 
1,380 | 1,390 | 1,390] 1, 390 
321 327 332 336 
88.5 88.5 88.5 88.5 
250 | 256 260 263 
| 1,440 | 1,450 B 1,460 | 1,430 
| 330 335 339 339 
| 88.5 88.5 88.5 86.9 
| 260 265 268 268 
1,460 | 1,430 1,400 | 1,380 | 1,360 | 
335 335 335 335 335 35054 
87.3 85.7 84.8 83.9 83.1 82.4 | 
267 268 268 268 268 268 | 
uel м эзбе ыо НИТО ЕЕЕ На керы б Ашын кн „бы — ——— HÀ o! ی کی‎ asss 
| 1,470 1, 440 1,410 1,390 1,360 1,340 
332 332 332 332 332 332 | 
| 84.9 84.0 83.1 82.3 81.6 81.0 | 
| 267 268 268 268 268 268 | 
фас EE کی‎ ви сақтана а C C M Е RA ane, у А = жы асатыны es аа ша a EE ج د‎ а а ONCE IA < -4--- = 
1, 450 1, 420 1, 400 1,370 1,350 1,330 | 
329 329 329 329 329 329 
84.2 83.4 82.8 82.1 81.6 80.9 
267 268 268 268 268 268 
1,440 | 1,410! 1,380) 1,360 | 1,330 | 1,310 
325 325 325 325 325 325 
83.6 82.8 82.1 81.5 80.8 80,2 
267 268 268 268 268 268 | 
ت‎ а | cA ыы каца کے کے‎ 2 ~ “s nm шз = НЕ 
1,420 | 1,390| 1,370 1,340 | 1,320 1,300 
322 322 322 322 322 322 
82.9 82.2 81.5 80.9 86.3 79.7 
267 268 268 268 268 3 
1,410 1,389 | 1,350 1,330 1,310 1,280 | 
319 319 319 319 319 | | 
82.6 81.9 81.1 80.5 79.8 
267 268 268 268 268 
1,390 | 1,360] 1,340 | 1,310 | 1,290 
315 | 315 315 315 315 
82.4 81.7 81.0 80.3 79.7 
267 268 208 268 268 
Section ` 
Page ҒАРЫ 


TIME 
I IR, MIN. 


Л 
САМА 
D 


AIR 


operating manual 


NORMAL CRUISE 


ZEW 135,000 LB & LESS 
U GINES 5% LP RPM (1164°К) ^: шш к 
FOUR ENGINES 88.5% ( ) “w кол. 
та m р 
пара 210 200 190 180 170 160 150 | 140 | 130 | 120 110 
(10004) 200 190 180 170 160 15% 140 130 | 120 110 100 
= = =. UE) POM даи — و ا‎ CREME UR С PN шош, 
FF/Eng. 4/H | EE | | | 
в. 3 г. | : : | | 
TAS Кїз. | | | i | | 
“ RPM | | | | | 
IAS Kts | | 
Е ИНЕТ dete елек. +}. MEN m SD д6 t BEE мөн ои КЕРЕГЕ mm caren ae iis | ; 
FF/Eng. #/Нг. | | | | 
1AS Кїз. | | | | | | 
% RPM | | | 
IAS Кїз. | i | | | 
ak و ج ی چ چ‎ ey tes sa Pa — ноа фр анн то ee o — E rr kayanaq (tee pee cu | کک‎ б0ЫА ا‎ de о ЗЕЕ |. EE OE ны ыма ытты ы at. ae } EN 
FF/Eng. #/Hr. 1, 270 | 1,280 | 1,280! 1,280 | 1,280 | 1, 280 1,280 | 1,290 
TAS Кїз, 296 306 | 314 | 320 | 325 | 329 333 336 
% RPM 88.5 88.5 88.5 88.5 88.5 88.5 | 88.5 88.5 
IAS Кїз. 225 234 | 231 245 249 253 257 259 
==: ЖЛЕ ее „= ЗРЕЛЫЕ M = кесе Luma kuu а ЕЕЕ ` E Susu Woche ume. Aen skua. amma ЕКИ uae ies 
FF/Eng. #/Hr. 1,320 | 1,330 | 1,330 | 1,330! 1,330 | 1,340 | 1,340 | 1,340 | 1,340 | 1, 34 
TAS Kts. 301 310 | 317 323 328 333 336 340 342 | 
% RPM 88.5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Кїз. 231 238 245 250 254 | 258 261 265 267 
FF/Eng. #/Hr.{ 1, 380 1, 380 1, 380 1, 390| 1, 390 | E 390 | 1, 390 1, 390 1, 390 1, 390 ‚ 3: 
TAS Kts. 304 313 321 327 332 336 340 344 346 349 
% RPM 88.5 | 88.5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Kts. 6 243 250 256 260 263 267 270 273 275 
FF/Eng, #/Нг. | 1,440 1,440 | 1,440 | 1,450 Бойно 1, 450 1,450 | 1,450 1,450 1, 450 1, 450 
TAS Кїз. 316 | 324 | 330 335 | 339 343 347 350 352 355 355 
% RPM 88.5 | 88.5 88.5 88. 5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Kts. 24% | 255 | 260 еи 269 | 272 276 | 278 281 283 283 
FF/Eng. 8/Hr.| 1,500 1,510 | 1,610| 1,510 | 1, 490 | 1,470] 1,450 | 1,430 
TAS Kts. 347 350 352 352. | 352 | 352 | 352 
% RPM 88.51 88,5 88.5 87.3 | 85.91 85.3 84.8 
IAS Kts. 278 281 282 282 | 283 = 283 283 
— — ы — ne ш. — HE сеннен о те риса 
FF/Eng. #/Нг. 1,490 | 1,470; 1,450| 1,430 | 1,420 
TAS Кїз. 349 349 Ё 349 349 
% RPM 84.5 84.0| 83.5) 83.0 | 
LAS Кїз. 282 283 | 283 | 283 
FF/Eng. #/Hr. 1, 480 | 1,460] 1,440] 1,420 | 1, 400 
TAS Kts. 345 345 345 345 345 
% RPM 84.4 Fed 83.4 | 83.0 | 82.6 
IAS Кїз. 282 282 283 283 283 
FF/Eng. #/Hr. 1,460| 1,440! 1,420; 1,400, 1,380 
TAS Kts, 342 342 342 342 342 
% RPM 83.6 83.1 82.6 82.2 81.8 
IAS Кїз. 282 | 282 283 283 233 
СА = SO e ле у ا‎ 
FF/Eng. #/Hr.| 1,610 | 1,580 1,450; 1,4201 1, 410 | 1, 390 | 1, 370 | 
TAS Кїз. 338 338 338 338 338 | 338 | 338 
% RPM 87.4 86.6 83.1 82.6 82.1 81.6| 81.2 
IAS Кїз. 281 281 282 282 283 283 | 233 | 
= چ‎ "rM obs E cum eb iur шы qp luem ict cec "2 
FF/Eng. #/Hr. 1,590 1,450 | 1,430| 1,410, 1,390; 1,370, 1, 367 
TAS Kts. 334 334 334 334 334 | 334 33: 
% RPM 86.9 83.3 82.8 82.2 81.7; 81.2 80.8 
}А5 Кїз. 281 281 282 282 Í за 283 283 
= Е = лен HONTE د‎ Е гый» ашый E 
FF/Eng. #/Нг. | 1,580 | 1,550 1,440 | 1,420] 1,400| 1,380| 1,360 | 1,340 
TAS Kts. 331 331 331 331 331 331 331 331 
% RPM 86.6 85.7 83.2 82.6 82.1 81.6 81.1 80.6 
IAS Кїз. 281 281 282 | 282 283 283 


282 | 


283 | 


aC 
DEN, TRUE | GROSS БЕН | 
FROM | одр. | TIME ЕСИ 210 290 190 180 170 160 150 
STD. „С ИК. MIN. | (1000) 200 190 180 170 160 150 140 
TEMPE. | 
| FF/Eng. #/He. 
+30 TAS Кїз. | 
% RPM 
IAS Kts. 
ЕЕ -/Eng. #/ ir. 
323 TAS Кїз. | 
“ RPM | 
IAS Kts, | 
(185) БЕ/Еле. #/Mr. | 1,240 | 1,240 | 1,240 | 1,250 | 1,250 
58 m "2:01 TAS Kts. 294 304 312 319 | 3⁄5 
(145) 7, RPM 88.5 | 88.5 | 88.5 88.5 i 88.5 
2:00 IAS Кїз. | 220 229 235 241 | 245 
2 ВЕЕ —— —————MÓ€— E — — Е یک إت‎ | =, de 
| (195) FF/Eng. #/ 11, 1, 290 | 1,290 | 1,290 | 1, 300 | 1, 300 | 1. 300 
| +15 E 1:56 TAS Kts. 296 | 307 315 322 328 | 332 
| (145) % RPM 88.5 88.5 | 88.5 88.5 88.5 | 88.5 
| 1:5 IAS Кїз. 224 232 240 245 250 | 253 
| (162) ЕЕ r/Eng. #/ Иг. | 1,340 | 1, 340 
и. а 1:51 TAS Кїз. 3111 319 
(145) % RPM 88.5 | 88.5 
1:56 IAS Kts. | 238 | 244 
(184) FF/Eng. pM | | 1,310 ane 1, 290 
T ET 1:47 TAS Kts. а ЧЕ 32% 
(145) ЧМ 53.2 
1:56 IAS Kts. Et 50 | 256 
(405) с о . 300 E , 280 
dudo E 1:42 TAS Кїз, 326 | 326 326 ` 326 326 326 | 326 
| (105) % СРМ ВВ. Ва: 85.0 84.9 83.9 | 82.8 82.0 | 81.1 
KST LAS Kts. 255 | 2455. 255 25% | 256 256 | 256 
(205) FT/Eng. . 1,440 ! 1,410 | 1,370 1, 340 | 1,310 | 1,296 1, 260 
x T 1:44 TAS Kts. 322 322 | 322 322 Зад 322 322 
| | (145) " RPM 85.4 | 84.4 43.4 1 82.3 81.4] 80.6 (4.6 
| 1:59 IAS Кїз. 255 | 25: 255 | 256 256 | 256 256 
па semis == = 2 аркыны watch ЕНЕН 5 ———————— إا‎ а س‎ eee. ТЕ 5 
| (205) FF/Eng. HIBE | 1,430 | 1.400 | 1,360 : 1,330 | 1, 300 | 1,270 ) 1,250 
| ET С" 1:45 TAS Кїз. 319 ama 319 | 319 319; 319 | 319 
| | (145) “ RPM 84.8 ЛЕ к 79.6 
| 2:00 IAS Кїз. 255 255 | 255 256 x 256 | 250 | 256 
(205) poc dins 1,420 | 1,380 | 1,350 | 1,320 | 1,290 | 1,260 | 1,240 
115 EV 1:46 TAS Kts. 316 316 316 316 3le 316-4." "316 
| (145) "АРМ 83.8 Бе) Века 81.3 80.5 г | 9 
2:01 IAS Кїз. 255 255 255 256 256 256 | 256 
| | (205) p M Шү, 1,409 1, 360 1. 330 1, 300 1,270 Порвор и 
-20 | -39 1:47 TAS Kts. 312 312 312 | 312! 312 312 | 312 
| i (145) % RPM 83.4 | 82.5 81.6 ! 80.8! 79.9 79.2 | 78.4 
| | 2:03 | IAS Кїз, 205212 2255 255 256 | 256 | 256 | 256 
| LR муза єз ut Ме ПА сз НА. от реш. 
| FY/Eug. FA 1, 390 1, 350 | 1, 320 1.290 | 1,260! 1,240 i 1,210 
БЕСІ | Р TAS Kts. 310 310 | 310 310 310 | 310 | 310 
, 27 кем 83.0 82.0 81.2 во, 3 70.6] 28.8 | ДР: 
| | IAS Кїз. 255 255 | 255 256 d 256 256 
FF/Eng. мг. 1,370 | 1,340 | 1,310 | 1,280 о | Брава 1,220 | 1,200 | 
TAS Kts. 306 | 306 | 306 | 306 | эв | 306 | 306 
% RPM 52.8 81.9 81.0 80.2 73.4] 78.6 1 77.9 
IAS Kt». Е 255 255 255 256 256 | 256 | 256 
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Operating manual 


NORMAL CRUISE 


ZEW 145,000 LB 
ES 8 8. 5 o7 LP RPM 1] 64°K Vno 202 KIS EAS 
FOUR ENGIN O ( ) ALII IT DD er 
| NEN елечета DM C сеч ст E С | ane EE үр ت جت‎ 
НЕ с GROSS | | | | | "PME | mE | | 
(бад, LIME WPG] 210 UU | АН | 180 170 150 | 150 140 | 142 LeU p tan | 
C HR. MUI. | (1000) U0 140 | 150 | 170 | 160 150 | liv | 130 120 110 | pu 
| FF/Eng. #/Hr. | | | | | | ' : 
| ТАЗ Kts. | | | | | | | | | 
" RPM | | | | | | | | 
| AS Kts, ТЕН ОО ОО ОО ~ = = 
I KNEE E ЫШ ни u Me MET LR ee xr = 4 Де зана | | | 1 - | 4 I 
| | | | | | 
FF /Eng. fr. | ; | | | ; 
TAS Kts. | | | | x | | | 
| " RPM | | | | | | | | | 
| AS Kts. | | | | | | | | | 
4 - x Е: ee Е ды “Aa ене ел ا‎ ттен кеннен БЕ ЕЯ 4-- ---- жы a же RA e Башы қақ, К Ж T = T 
(185) FF/Eng. #/Нг. i L.4:249 1 1,2007” айы) E Е 250 | 1.250 | | : 
| А 2:01 TAS Кїз. | | 234 · 404 | Байыр. 313 ! 325 32 | | | 
a: (135) “ RPM | 88.5 | 88.5  88.5| 38.5 | 88.5 88.5 | | | 
! 2:00 IAS Kts. t 220 | 22% | 235 241 245 24: | 
К "COMME Кы үрү неа А ЕЧЕН үчен E | SM ЈЕ 
| (145) FF/Eng. #/Нг. 1, 290 1,290 1. 290 | 1.300! 1,300 1, 300 | 300 ! 
E 1:56 TAS Kts 296 | 307 315 | 322 328 | 332 | 336 | 
(135) “ RPM | 88.5 88.5 88.5 88.51 MES 88.5 55.5 
1:55 | IAS Kts. | — 224 232 240| 245| 250 253 | 256 
s Las P, d е8 — Z M ا ووا‎ E e E несе : в: sc 5 
(195) FF/Eng. #/Hr. 1, 340 | 1, 340 | 1,350| 1,350 1, 350 | 1, 350 , 360 | 
6 | 1:52 TAS Кїз. 311 319 325 331 336 340 344 | 
j (135) с, RPM 88.5 88.5 88.5 88.5 88.5 88,5 88.5 
1:50 AS Kts. 238 244 251 255 459 262 | 265 
—— — ——————Á— - “--- سے‎ — — ЕРМЕ үте — - 
FF/Eng. Я/Нт.| 1,400 1, 410 1, 419 1, 380 
TAS Kts. 312 322 329 345 | 345 | 
% RPM 88.5 88.5 88.5 87.6 85,9) 
LAS Кїз. . 241 249 255 26" | 269, 
= x _ нес эш кыы Е a 
ЕР/Епр. #/Нг. | 1, 460 4- 1,410 | 1,390. 1,360 | | | 
TAS Kts, 327 346 ' 346 | 346 | 349 346 | i 
“ RPM 88.5 88,3 86.2 85.1 | 84.3! 83.6 | 
IAS Кїз. 256 273 | 4431. 2731 273 | | | 
AES Е x БЕЛЕП SONDERN EN E TERT WES 222 og XM ur, | nar a КЕРЕ ы E 
FF/Eng. #/Нг. | 1,540 || 1,510 | 1,480 | 1,450; 1,420] 1,390 1,370 | 1,340 | | | 
TAS Кїз. 336 338 338 338 338 338 | 338 338 
^, RPM 88.5 | 87.51 86.6: 85.2| 84.2, 83.4 82.6] 82.0 | 
IAS Kts, 266 268 268 | 269 269 269 269, 259 | 
E EE на Por MCCC Е | eot bes em акті қынай ase - < = — — р ы Wan Шаран жш. Дава 
FF/Eng. #/ Нг, 1,530 1,500 1, 460 j 1,430 1,400; 1,380; 1, 350 1, 330 | 
TAS Кїз. 334 334 334 334 334 | 334 | 334 | 334 | | 
є. RPM 87.1 | 86.2 85.3 84.4 83.6 82.9; 82.3] 81.8 i | 
LAS Кїз. 208 268 268 209 269 269 269] 269 | | 
Mise - س‎ В es p —À ыы ыы р m Ne ga Е Бек АЛАҚАН 
FF/Eng. #/Hr.| 1,510 | 1,480 | 1,450 | 1.420| 1.390; 1,360 | 1,340] 1,320 ; 
ТАЗ Кїз, 331 331 | 331 331 331 331 3r 533] | | 
“ RPM 86.1 85.3 83.5 83.7 83.0 82. 81.7 81.0 | 
IAS Kts, 205 268 | 268 260 269 | 209 26 | 26" x 
Кышы кетеси ج‎ ЗЕТ 4— — n سا ا ا‎ ——— Ji P а жуы ee Га z 
FF/Eng. 8/Hr.| 1.500 | 1,460 | 1,430 | 1,400] 1,370| 1,350 | 1,330 | 1,300 a | | 
TAS Кїз. 327 327 327 327 327 327 327 | 327 | | | 
“ RPM 85.6 84.6 83.8 83.0 82.2| 81.6 81.0; 50.4 | | 
LAS Кїз. 268 268 268 269 269 269 269 | 269 
کی کک‎ Decoder uat tameu cw Sh ен -4--- a фе س م ی‎ E e — ———Ó — ل‎ та z 
FF/Eng. гну, | 1.480 | 1,450 | 1,420 | 1,390} 1, 360} 1,330] 1,3101 1,290 | 
ТА5 Кїз. 324 324 | 324 324 3241 324 324 324 | 
x RPM © 85.1 | 84.3| 83.5 | 82.7 82.0| 81.3} 80.7 80.1 | 
JAS Kts. 208 268 | 268 269 269 264 269 269 | 
d HH row وک ھک‎ Ж рш шше Не са Е ада ase НЕ | КИМЕК wi pam mt eee Cen | мел шым muyay aS Nees, leas | БИСТА [шы es 
FF/Eng. в/на. 1,470 | 1.430 | 1,400 | 1,370] 1,350] 1,320 | 1,300 | 1,280 | | 
TAS Kts. 321 321 321 321 321 321 321 321 | | | 
% RPM 84.9 1 84.1 83.3 82.6 81.9 81.2 | 80.5 80.0 | | 
LAS Kts. 268 268 | 268 269 269 269 209 269 | 


A Al 
CANADAIR 


operating manual 


NORMAL CRUISE | ЕРТЕ 
FOUR ENGINES 88. 5% LP RPM (164%) X Sue 


É x | | 
DEV. Ж | " | | | | 
FROM долы. TEMPE 2. 210 200 190 180 170 160 150 140 | 130 | 100 110 
STD. HR. MIN. | (1000#) 200 190 189 170 160 150 | 140 130 | 120 110 | 106 
ТЕМР. | 
FF/Eng. 8/Hr. 
TAS Kts. | 
и % ВРМ | 
IAS Kts. | 
FF/Eng. #/Нх. 
425 TAS Кїз, 
9$; RPM | 
145 Кїз. ` 8 | | 
——— 1€ م‎ а ЫЕЕЕ уысы шш کت‎ = 1— - seen ie moe ee nen a а пење ————ÓBn— ت‎ ста k = 
FF/Eng. #/Hr. 1,240 | 1,240 | 1,240| 1,250 | 1,250 | 1,250] 1,250] 1,250; 1,25: 
55 TAS Kts, 294 304 312 319 325 329 333 337 | 340 
% RPM 88.5 88,5 88.5 88.5 88.5 88.5 88.5 88.5 | 88.5 
IAS Kts. 220 225 235 241 | 245 249 | 253 58:1. нн 
enn а ў | Е E E TENTI CIR | певане gn MEHR SA as равна €— E 
FF/Eng. #/Нг. 1, 290 1, 290 1, 290 1, 300 1, 300 1, 300 1, 300 1, 300 г 300.4 13900 
ET TAS Кїз. 296 307 315 322 328 | 352 33 340 343 ; ET 
% RPM 88.5 88.5 88.5 88.5 88.5 | 88.5 да 88.5 | 88.5 | 33.5 
IAS Кїз. 224 232 240 245 250 | 253 256 261 263 : Jot 
(195) FF/Eng. #/Hr. 1, 340 |" " 340 1, 350 1,350 | 1,350 1, 350 1,360 | 1,360 | 1.3606 ` 1, dn. 
та " 1:52 TAS Kts, 311 319 325 331 336 340 344 347 , 350. ENS 
(105) % RPM 88.5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 ! 488.5; 33.5 
1:50 | JAS Кїз. 238 244 251 255 259 262| | 265i 269; 272) e 
ECCO, Ur ы e гы}. М кызы си арыда ы ылы асық Ы ы ва ај хаан cor MET : араби аны ыы ыы нысы - AUR a OE RUPEE ak ed 
(205) FF/Eng. Е/нғ.| 1,400 | 1,410 | 1,410 | 1,410 | 1,410| 1,410 | 1,410 | 1,420 | 1.420 1,420 | 1, 
зБ A4 1:47 TAS Kts, 312 2205 329 334 339 343 | 347 | 350 | 353 383-3 із, 
(105) % RPM 88.5 88.5 88.5 88.5 | 88.5 88.5 88.5 | 88.5 88.5 88.51 нх, 
1:46 | IAS Кїз. 241 249 255 260! 264 267 271. 213 277 279 | ох 
ЕЕ ا‎ T COS eee EN pit use depo eS сива bos Ла, | € пре = ns ssp s — Е И omm — — 
(126) FF/Eng. #/Hr.} 1,460 | 1,470 | 1,470 | 1,470 | 1,470| 1,470 | 1,480 ie 480 | | T2 
es БЕТ 1:41 | ТАЗ Кїз. 327 333 338 | 342| 346 350 353 | 356 358 358 У 
(105) % RPM 88.5 88.5 88.5 88.5 | 88.5 88.5 | 88.5 ú 88.5 88.5 86.8 55 
1:44 | IAS Kts. 256 261 265 269 | 213 276 | 279] 28l 284 | гда! > 
2 Ко АЧЫ: vam aan eka съ dp o cce مک ف‎ е--|-------- | Meo. cc eco osos. WHEN HELL GENERE NERA MEE REGE: Bm (E sheds m 
(160) KEW. po 1,540 | 1,540 | 1,540 | 1,540 1,510 | | 1,460 j 1.440 : | 
-24 1:37 TAS Kts, 336 341 346 | 350 ; 355 | 355 355 | 355 355 MEE 
(105) % RPM 88.5 í 88.5 88.5 88.5 88.11 87.4 85.91 85.2 Зе В 
1:45 | IAS Кїз. 266 | 270 274 279 283 | 283 283 | TM зва 1 264 
(190) FF/Eng. Hr. 1,620 | 1,620 1,570] 1,540] 1.510 1,490. 1, 470 | 1,450 | 1,430! LH 
E 1:32 | TAS Kts, 345 349 351 351 351 | 351 351! 351 351 | А1 
(105) % RPM 88.5 88.5 87.6 86. 8 86.2 | 85.5 85.0 | 84.4! 84.0 | 83.5 
1:46 | IAS Kts. 276 280 282 283 283 283 283, 283 284| 284 ЕС 
PEERI жоктан жан o ose НОНЕ ышы Lr n : = Y Fa шше 
(198) РР Бад. #/Нг.| 1,620 | 1,610 | 1,580 | 1,550] 1,520] 1,500 | 1, 470 | 1,450! 1,430 | 1,410! 1 
ET 1:32 TAS Kts. 345 347 347 347 347 347 347 347 x 347 347 ! 
(105) % RPM 88.5 88.4 87.5 86.7 86.0 85.3 84.6 84.1 83.6 83.1] 52.5 
i:48 IAS Кїз. 280 282 282 283 283 283 283 283 | 284 284 si 
(204) РЕ/ Кар. ПАН 1,620 § 1,590 | 1.560 7125201 1,510 wow 1, 450 1, 430 | 1.416 | 1.400 , 1, 350 
249 1:33 TAS Kts, 344 | ou | 344 | 344 344 344 344 344 344 344. ore 
(105) % RPM 88.5 H 87. 87.0 | 86.2 85.4 84.8 84.1 83.5 83.0 82.6. «2.3 
1:49 IAS Kts. 232 Ë 2а? 282 283 283 283 283 283 284 284 әңгі 
(205) FF/Eng. #/Нт.| 1,610 | 1,580 DE 1,550 | 1,520 | 1,490] 1,470 | 1,440 | 1,420 | 1,400, 1,380 . 1, 36% 
"T 1:33 TAS Kts. 340 340 | 340 340 340 340 340 340 340 | 340 - 349 
(105) 4 RPM 88.3 87.4 86.5 85.8 85.0 84.4 83.8 83.2 82.8 82.3 81,3 
1:50 IAS Кїз. 282 282 | 282 283 283 283 283 283 284 284 : 234 
—————— ИЕН ———— EI T e ————— —É— Pn á €] کن م ی ی رچ ھا‎ PRESE aq: RT NS IE elis Loma ae науа ДЕ ЕК Les Је ба a Saale эркелеш тата Susa -- ا‎ 
(205) FF/Eng. $/Hr.| 1,600 | 1,570 | 1,540 | 1,510| 1,4801 1, 460 | 1,430 | 1,410 | 1,390| 1,370 | 1,555 
-49 1:34 TAS Кїз. 337 337 337 337 337 337 337 337 337 337 | %42 
(105) % RPM 88.3 87.2 84.9 84.3 83.8 83.2 82.6 ВЗР s 
1:51 IAS Kts. 282 282 283 | 283 | 283 283 284 284 234 
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NORMAL CRUISE 


LEW 155, 000 LI 
FOUR ENGINES 88.5% L ° Уно 280 KTS ЕЛ: 
% LP RPM (IIé4^K) 270 
TR GROSS | d | | | | 
ГІМЕ WEIGUT 210 į 200 190 180 170 | 160 | 150 4 140 + 130 120 та 
HR. MIN. | (1000й) 208 190 180 170 160 | 150 140  ! 130 120 110 lui 
k ТИН кн тк тек кене ен RR жен E 
FF/Eng. s/lir | | i | 
TAS Кїз. | | | | 
"RPM | | | | | | 
LAS Kts. | | | | | 
FF/Eng. #/Нг. | | | | | 
TAS Кїз. | | | | | 
" RPM | | | | | 
iAS Кїз. | | | | | | | 
mS eure | | | x | | i | | x 
FF/E: #/} : | 1,210 | Вар А 1 £o | | 
TAS d | 311 319 518 324 | | | 
“АРМ 88.5 ! 88.5 ъз. 5 58.5 | | | | | 
IAS Кїз. | 223; 2380 азы шя. | | | 
Е сама базы =: —— — ЕЕЕ р Е | i j Ре E | я 
ЕЕ/ Кар. #/11: | 1, 200 1, 200 | 1,260 ! 1, 270 | 1.270 | | x 
TAS Кїз. 304 |. 31351 321 327 | 332 | | | 
u RPM 88.5 ; 88.5 BH. 5 | Hh.5 | 88.5 | | i 
LAS Kts. 226 234 241 | 245 | 249 | | | 
: > А Еб: де. zd ——— M 4 > ТЕ” ME NS я КИЧ PNS ди D M 
(150) FF/Eng. #/Нг. | 1,300 | 1,310 | 1,310 | 1,3401 1,320 Í 1,300 | | | 
1:54 TAS Kts. го 308 317 324 330 Í 335 338 | 
(145) % RPM ' 88.5 B8.5 88,51 88.5 88.5 87.8 
LAS Кїз. 232 | 240 246 251 255 257 
: DONIS md M —€— —M——'— n s 
FF/Eng. e/Hr.| 1,360 | 1,370 | 1,370 | 1,370 f 1,340 | 1,310 | 1,290 | | 
TAS Кїз. 311 320 | 327 | 333 334 | 334 | 334 | | 
с RPM 88.5 88,5 HH. 88.5 87.4 85.2 84.4 | | u 
LAS Кїз. 237 244 250 | 456 257 257 257 i | 
x duci MI "E ЧОИ om .. : b Е 
FF/Eng. "Гит. | 1,430 | 1,430 1,400 | 1,370 |. 1,340] 1,310 ! 1,280 | i | 
TAS Kts, 223272 саби 331 331 351 331 | 33] ! | | 
"RPM 88.5 88.5 7.1 | 85.0 84.0 83.1 | 82.2 | 
LAS Kts. 248 255 256 257 257 257 | 257 | ۰ | | 
; - edu mee A ates lace ni e такт vidus ios ne а Же spia E С veo 
FF/Eng. #/Hr. 1, 450 1, 420 1, 380 1, 350 1, 320 1,290 : 1,6703 | 
TAS Кїз, 328 328 328 328 328 328 | 328 | 
% RPM 87.4 85.6 84.6 83.5 82.4 81.6 ° 80.0! | 
IAS Кїз. 256 256 256 257 257 28152. вата | 
ТЕЗ m мы КЕДЕ быйыл гр, Әз тыш ышы Е eom eso Aa se 1 = ба is 3s as - 
FF/Eng. #/Нг.| 1,440 | 1,400 | 1,370 | 1,340] 1, 300 1. 3 280 ! 1,250! | i x 
TAS Kts, 324 324 324 324 324 924% 324. | 
% RPM 85. 9 54.9 83.9 83.0 82.2 81.3: 80.6 | | : 
IAS Кїз, 256 | 256 256 257 257 o Фр i x 
» ыры ЕЕЕ "E а A |. ue ts HE A EN КЕРІК? - 
FF/Eng. #/Нг. 1.420 | 1,390 1, 350 1, 320 1,290 1,260 1, 240 | I | 
TAS Кїз. 321 | 321 321 321 321 321 | 321! | 
% RPM 84.8 83.9 83.0 82.2 81.4 80.6 | 79.9 | | | 
LAS Кїз. 256 | 256 | 256 257 257 251 | 2535] | 
Jb. Е с е Ал А а pls E. ا ا ج ا ا‎ бао. ا کچ‎ PES E зА : ds 
FF/Eng. "" 1, 410 | uw 1, 340 на 1280] 1,2501 1 230 | | | | 
TAS Kts. 318 | 318 518 318 318 318 318 | | 
“ RPM 84.3 | 83.4 82.5 81.7; — 80.9 80.1 75.4 | : | 
IAS Кїз. 256 | 256 256 257 257 257 257 | | | 
ое NM T MNT NA TUN И ЕЕ — ы | 
FF/Eng. k/ Hr, 1, 400 1, 360 330 1, 300] 1, 270 1, 240 ! em | | 
TAS Kts. 314 314 314 314 314 314| — 3141 | | 
5 RPM 84.0 83.0 82.2 81.4 80.5 79.8 79.0 | | 
IAS Kts. 256 256! 256 257 257 | 257 257 | 
NON | TRE жасары EUS ERE Ce дәл МА з лш ш ЖЫ ТИКТЕЙ ш E at ооа 
(205) ти 8/Hr. 1,380 | 1,350; 1,310; 1,280] 1,250) 1,230] 1,200 
1:49 | TAS Kts. 311 | 311 | 311 311 311 311 1 311 | | 
(145) “ RPM 83.7 | ва.в| 81.9| 81.0) 80.2 79.4 78.7 | | | 
2:05 LAS Kts. 256 | 256 | 256 257 257 257 | 257 | | 
| al oni часа 
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NORMAL CRUISE 


ZFW 145,900 LB 
° Vno 262 KTS EAS 
FOUR ENGINES 88.5% LP RPM (1164°K) 545 
n ap ia EKE | TELS TT, P съ дылы пета хар | 
ec | | 
PES. „| TRUE GROSS 26, d 
FROM | бат ГІМЕ WOCHE 200 190 180 170 160 150 140 130 120 | Liv 
STD. °C HR. MIN. | (10008) 190 180 170 160 150 140 130 120 110 $ ion 
ТЕМР. | | 
FF/Eng. #/Hr. | 
TAS Kts. | | 
^4 RPM | 
IAS Кїз. | 
— tpe - К тен, honc y вал лын эы. зен ЕА deme: Due cc А АРУ idm Ma cU оры 
FF/Eng. #/Hr. 
TAS Kts. | 
% RPM 
IAS Kts. ` 
aaa m cese Ыры Lc з жо ТРИИ РУН: ае кс ии нн ee е еи O as е-е меен кнн те Жа 
(175) FF/Eng. #/Нг. ао PLANO) “e210 2207 №220 | 
1 2:04 TAS Кїз. 301 310 318 324 329 | 
(135) % RPM x 88.5 88.5 88,5 88,5 88.5 | 
2:03 IAS Кїз. 223 230 236 241 245 | 
тылы s L S. TOUCHE ET ЕЕЕ کی‎ Ame = a =з}. Да: ман еее پو‎ а ; келінде RE рег ی‎ та Ж Ті + 
(185) FF/Eng. #/Hr, 1,260 | 1,260 | 1,260 | 1,270@ | 1,270 | 1,270 | 
6 1:59 TAS Kts. 304 313 321 327 | 332 336 | 
(135) % RPM 88.5 88.5 88.5 88.5 | 88.5 88.5 | 
1:58 IAS Кїз. 226 234 241 245 249 253 | | 
= ——— Йа == Е Su naa ha, БЕКЕМ ЕКЕН ене саса за - _ ; 
(195) FF/Eng. #/Нг. 1,300 | 1,310 | 1,310 | 1,320 | 1,320 | 1,320 | 1,320 i 
si 1:56 TAS Кїз. 308 317 324 330 335 340 344 | x 
(135) % RPM 88.5 88.5 88.5 88.5 88.5 88.5 88.5 | 
1:54 1А$ Кїз. 232 24% 246 251 255 259 262 x 
—— Tt L.E ——— Ме а MM sasa КОККЕ СИ, 
(205) FF/Eng. #/Hr. 1,370 | 1,370 | 1,370 | 1,370| 1,380 | 1,380 | 1,380 | 
К 1:50 TAS Кез. 320 327 3 33 338 343 347 350 
(135) % RPM 88.5 88.5 88.5 88.5 88,5 88.5 88.5 
1:49 IAS Кїз. 244 x 250 | 256 260 264 267 | 269 | x 
"UTE D e e у Б ы EE d" ————— a ET ZU وک‎ а u Дар کو ا‎ идва Аи —— јеле подоконники —— — 52 = — а e = 
(162) FF/Eng. #/Hr.{ 1,430 | 1,430 | 1,430 | 1,430 | 1,440] 1,420 | 1,390 | 1,370 | | 
Std. E 1:44 TAS Кїз. 323 331 | 336 341 346 Ë 3371 347 347 | 
(135) % RPM 88.5 88.5 | 88.5 88.5 &8.5Ё 87.3 85.6 | 85.0 | 
1:50 JAS Kts. 248 | 255 260 265 2694 270 | 270 | 270 | 
(187) FF/Eng. #/Hr.] 1,490 | 1,500 Ë 1,490 | 1,460 | 1,430| 1,406 | 1,370 | 1,350 | 
1:10 TAS Kts. 334 340 343 343 343 | 343 343 | 343 
(135) % RPM 88.5 88.5 1 88.0 87.1 85.5| 84.6 | 83.8 83.1 
1:51 ІА5 Кїз. 260 265 | 268 | 269 269 | 269 | 269 269 x 
| | ' 
(205) FF/Eng. f/Hr.| 1,540 | 1,510 1,440 | 1,410] 1,380 | 1,3601 1,340 | 
1:37 TAS Kts. 346 340 340 340 340 340 340 
(135) % RPM 88. 4 87.4 85,5 84.7 83.9 83.2 82.7 | 
1:52 IAS Kts 26% 268 269 269 269 269 269 | 
= er noes See Cass танат кышны МИА т ан 6А Ба к= z aS zum a>. اس ل‎ ИИ ا‎ с 
(205) FF/Eng. #/Нг.| 1,529 | 1,490 1,430 | 1,400| 1,370 | 1,350 | 1,320 
1:39 TAS Kts. 336 336 336 336 336 336 336 | 
(135) 4 RPM 87.3 86.4 84.6 83.9 83.2 82.6 82.0 | 
1:54 IAS Кїз 268 268 269 269 269 | 269 26% | 
(205) FF/Eng. &/Hr.| 1,510 1,470 1,410 | 1,386| 1,360 | 1,33€ 1,310 | | 
1:39 TAS Кїз. 333 333 333 333 333 333 | 333 | 
(135) % RPM 86. 8 85. 8 84.0 83.3 82.6 82.0 81.3 I 
1:54 IAS Kts. 268 268 268 269 269 269 269 269 ! 
(205) FF/Eng. f/Hr.| 1,500 | 1,460 | 1,430 | 1,400 | 1,370] 1,340 | 1,320 | 1,290 | 
1:40 TAS Къв. 329 x 329 329 329 329 32% 329 329 | 
(135) % RPM 86.3 85.5 84.6 83.8 83.0 82.2 81.6 80.9 | 
156 | IAS Kts. 268 268 | 268 269 269 26% 269 269 | 
сақы ak акт од қата ыы ван и Какаво ода, usa ИН Im ecu Қ а "o -— -- EL RES "epe? 
(205) FF/Eng. $/Hr.| 1,48€ | 1,450 | 1,410 | 1,380, 1,369 1,329 | 1,300 | 1,280 | 
1:41 TAS Kts, 326 326 326 326 326 326 326 326 | 
(135) % RPM 86.2 85.2 | 84,3 83.6 82.8 82.0 81.4 80.8 | 
1:57 IAS Kts. 268 268 268 269 269 269 269 269 | 


19 Feb 62 


Sectio: ` 


Page 


2 


Al A 
CANAD 
Cp 
operating manual 


NORMAL CRUISE ZEW. 135,000 LM e 1.55 

FOUR ENGINES 88.5% LP RPM (16496) 7 — 
see air CS GENE Wn SO a кик 

ЕСЕ 


TIME 
HR, MIN, 


GROSS f | | 
uci 210 200 190 ! 180 | 170 160 150 140 | 150 KR 
(10004) | 200 190 150 170 00 150 140 130 p^ FEO EEG 


—I—.í tl M —X аи ---4- Кер mo E dies apa t 
FF/Enp. #/lir. | 
а TAS Kt». | | | | | | 
б RPM | | | | | | | | | 
| | | 
Е 


i 


LAS Kts. 


1 
| 
de 
- 
3 
ا‎ ц 
" 


FF/Enyg. #/Нг. | | | | | | 
ТАЗ Kts, x | | | | 
^" RPM | | | | | | 
LAS Кїз. | | | 
I ЕЯ t за a 
| (175 FF/Eng. 
| 21 2:04 TAS Kts, 
(105) % КРМ 
| 3:03 LAS Kts. 


| (185) FF/Eng. #/Hr. 


+ í -=b 1:59 TAS Кїз. 
| (105) 7, RPM 
| 1:57 145 Кө. 
| (195) FF/Eng. s/Hr. 
EA WM oen 1:56 TAS Кїз. 
(105) 7, RPM 
| 1:53 | IAS Kts. 


(205) FF/Eng. #/Hr. 1,360 
1:50 TAS Kts. 311 


- 10 
(105 % RPM 58,5 
1:49 IAS Kts. 237 


(205) FF/Eng. #/Hr. 1,430 

Der cT 1:45 TAS Kts. 323 
(105) с, RPM 88.5 

1:44 IAS Кїз. 248 | 

(140) Fr/Eng. #/Hr. | 1,490 
1:49 TAS Kts. 334 
(105) 4 RPM 88.5 
1:44 TAS Kts. 200 š 


(172) FF/Eng. #/Нг. | 1 570 

NT -31 1:31 TAS Kts. 343 
| (105) с. КРМ 85.5 
1:46 IAS Къв. 271 


(182) FF/Eng, #/Hr. 1,570 
1:35 TAS Кїз. 343 
(105) 7, RPM | 58,5 
1:47 LAS Kts. 274 


-36 


== 


| (189) ЕЕ/Епд. #/Hr. | 1,570 
m LIA 1:35 | TAS Kts. 342 
(105) "s RPM BBLS 

1:48 LAS Kts. 220 


(191) FF/Eng. #/Hr, 1,570 

-46 1:35 TAS Kts. 340 
(105) “ RPM 88.5 

1:49 „IAS Kts, 277 


| 
| (192) FF/Eno. #/Hr. 1,570 
337 


251 |: ЗА TAS kts. 


Н (105) " RPM | 88,5 
1:50 | LAS Кїз. | Sa 
me WU ЗВАНИ ННВ ЕРЕ E 
UTI 
2.20 


сва ШЕ 
Е ROM Q.A.T 
STD, “С 
TEMP. 

+30 

+25 


TIME 
HR. 


NORMAL CRUISE 


FOUR ENGINES 88.5% LP RPM (1164%К) 


———T 


Std. 


-15 
И БЕН ААР 
126 
кі 
19 Feb 62 


ZFW 155,000 LB 
Vno 250 KTS EAS 
ALT 19,000 FT 


сес i | | 
ЗК 210 200 199 180 170 160 150 140 130 120 | tin | 
MIN. | (10008) 200 190 180 170 150 150 140 130 · 120 Ho |, | 
+ 

FF/Eng. #/Нг. | 
TAS Кїз. | 
Jo RPM | | 
IAS Kts. | | 1 | 
ms MET ETHER БЕРАЗЕ АУН a БЕРЕРИН =s s PIRE сеннен REESE T" uem etm a -— eee + 

FF/Eng. #/Нг. | | | | x 
TAS Kts. | i 
% RPM x | | 
IAS Кїз. i | i ; 
وم ت‎ E EY EEE ع‎ RA РЕНИ ЕН z = пола ыз тез сай == =s , : 
FF/Eng. $/Hr. 1,180 | 1,180 | 1,180 | 1,180 | | | 
TAS Kts, i 297 308 316 | 323 | | 
ф КРМ | 88.5 88.5 88,5 | 88.5 | | 
IAS Kts, 215 224 230 | 236 : | 
FF/Eng. #/Нг. 1,220 | 1,230 | 1,230 | 1,230 | 1,230 | | | | 
TAS Кїз. 300 311 319 326 331 | | | | 
% RPM 88.5 88.5 88.5 88.5 88.5 | | 
[AS Кїз. 219 229 235 | 241 245 | | | i 
— H—À— — à W МЕРЕ д + Е ее Ер 3 
FF/Eng. #/Нг. 1,270 | 1,280 | 1,280 | 1,290 | 1,290 | | 
TAS Кїз. 313 | 322 329] 334 339 | | | 
% RPM | 88.5 88.5 88.5 88.5 | 88.5 | | 
IAS Kts. | 232 240 245 249 | 253 | 
— шш өте а ЕСТЕ кенен | | 5 КЕТЕ la — CE те а =“ zi c — 1 а s - E 
FF/Eng.- #/Нг 1,330 | 1,330 | 1,340 | 1,340 Ñ 1,320 | 1,290 | | | 
TAS Kts, 316 325 232 338 $ 340 | 340 | ; 
% RPM 88.5 | 88.5 | 88.5 | 88.5] 87.4 | 85.7 | | | 
LAS Кїз, 236 | 244 251 255] 257 2/54 | | 
ore — — жаласы шады Арын Le DTE apus aeree d пи: --- — — Барт та зн EN RUNS ОН ИНДЕ >= { 
FF/Eng. #/Hr. | 1,380 | 1,390 | 1,390 Ñ] 1,370 | 1,340 | 1,310 | 1,280 | | | 
ТА$ Кїз. 319 328 335 336 336 336 336 | | | | 
% RPM 88.5 88.5 88.5 87.2 85.3 84.4 83.3 | | | : 
IAS Кїз. 241 249 254 257 | 257 257 257 | | | | 
98 n 1,450 E 1,430 | 1,390 | 1,360 | 1,330 HN 1,300. | 1,270. | | | 
TAS Кїз. 331 333 333 333 333 | 333 333 | | 
%АРМ 88.5 | 88.2 | 85.9 | 84.8 | 83.8) 82.8 | 81.9 | | 
IAS Кїз, 254 256 256 257 257 | 257 257 | : 
WE IDEM REN ЧИЕ ТИН EEE Е текке желіккен ерке та MT 4 
FF/Eng, #/Hr. | 1,450 | 1,410 | 1,380 | 1,340 Ж ,280 ‚260 | | 
TAS Кїз, 330 330 330 330 330 330 330 | | | 
% RPM 87.0 86,0 85,0 84.1 83.3 82.4 BIST. | i 
IAS Кїз. 256 256 256 257 257 257 257 | x | 
—— suara —  —M— s ер — n — e" ا == دا‎ КНУТ —TT } ы ее сыш кады А ли | 
FF/Eng. #/Нг. | 1,430 | 1,400 | 1,360 | 1,330 | 1,300 | 1,270 | 1,240 | | ; 
TAS Kts. 326 326 326 326 326 326 326 | | | 
% RPM 86,0 85.0 84.1 83.3 82.4 | 81,7 80.9 | | | | 
JAS Kts, 256 256 256 | 257 257 | 257 257 | | | | 
EC: Somana Z sa Це равната Sas ma CORSON i се ss SICH ЖІБЕРСЕ —--— по осеке E —| 
FF/Eng. "m 1,420 | 1,380 | 1,340 | 1,310 | 1,280 } 1,250 ,230 | | | | 
TAS Kts, 323 323 323 323 23 | | | 
%АРМ 85.5 84.4 83.5 82.6 | | 
JAS Кїз. 256 256 256 257 | | 
EF Еп. ян. 1,400 1:365 1,330 | 1,300 | | 
TAS Кїз. 319 319 319 319 | | 
% RPM 85.2 84.1 | 83.1 5222 x | 
IAS Кїз. 256 256 256 257 | | 
* зао asas DESPART sane Ss iz јр sere - | 
FF/Eng. #/Нг. | 1,390 | 1,350 | 1,320 | 1,29% | | 
TAS Кїз, 316 | 316 316 316 | 
» КУМ 84,9 | 83.9 | 83.0 | ва. о | 
IAS Kts. 256 256 256 257 | 


Sectiu:. 3 


Page 4 ws 


oH 


- іс 


PN 


— ест 


- 33 


- 38 


-43 


ви -48 

i | 

| 

| 

1 

| 

! 

С -53 

| 

4. Да йен چچ‎ байыды 
aiii 5 


(197) 
1:37 
(135) 


1:52 


(203) 
1:38 

(135) 
1:53 


Л 


САМА 
беке a 


21 
D AIR 


Operating manual 


NORMAL CRUISE 


FOUR EN 


GROSS 
WEI] 
(10002) 


ЕЕ/ Кир. 
ТАЗ Кїз, 
Pe RPM 

LAS Кїз. 


КЕ{ Ели. 
TAS Кїз. 
RPM 
LAS Кїз. 
FF/Enp, 
ТАЗ Кі. 
"КРМ 
IAS Kts, 


ЕЕ/ Еге. 
TAS Kis. 
"v RPM 
LAS Kts, 
FF/Eng. 
TAS Kts. 
~ RPM 
IAS Кїз. 
FF/Eng. 
TAS Kts. 
s RPM 
IAS Kts. 
FF/Eng. 
TAS Kts. 
7, RPM 


IAS Кїз. 


FF/Eng. 
TAS Kts. 
б RPM 

IAS Kts. 
FF/Eng. 
TAS Кїз. 
% RPM 

LAS Kts. 
FF/Eng. 
TAS Kts. 
S. RPM 

IAS Кїз. 


FF/Eng. 
TAS Kts. 
" RPM 

IAS Kts. 


FF/Enjg. 
TAS Kts. 
US RPM 
„ЈА5 Kts. 


FF/Eng. 
TAS Kts. 


oe RPM 
А | LAS Kts. 


4% ——. I M 


бт, 


#/tir. 


=: | Аг, 


СУДУ 


#/Нг. 


#/Нг. 


#/Hr. 


#/ г. 


# ‘Vr. 


“/Нг. 


#/ Ыг, 


СІМЕ5 88.5% ІР RP 


170 | 


ы РЕН 


1,430 | 1,390 
331 1 

85.6 | 

Bou 


1,450 | 
331 
56.6! 
259 | 


84.6 


270 


IE 


: 
! 


170 | 
160 


MEL NS MED MET 


M (164°К) 


| | 
1 


ZEW 
Vno 


А I УЙ. 


135,006 L2} 
262 KIS КАЗ 
lu нк PUP 


120 | 120 lli 
119 110 MU 


Vue demus Же Rei ou S 


H # 
| | 
| 
i 
i 
1 
I 
I 
: i 
| 
| 
i 
| 
i 
| 
+ 
i 
P + а 
| U 
| 
| | 
і à 
i 
I 
£ i 
| : 
i . 
' : 
| ; 
i | 
1 
i ! 
i + 
| 
і 
1 


А | 


= 


R 


operating manual 


NORMAL CRUISE 
FOUR ENGINES 88.5% LP RPM (1164°K) 


Z FW 
Vno 
ALT 


P 


135,000 LB & LES: 


275 KTS EA: 
19,000 Е. 


° G | 
DEV х x 
| GROSS 
FROM TIME ык 210 200 190 180 170 160 150 140 130 120 | llo 
579: HR. MIN, (10008) 200 190 180 170 160 150 140 130 120 110-512 1909 
TEMP. ; | 
FF/Eng. #/Hr. | 
% RPM l | 
IAS Кїз. | 
= ВЕ: Ses ees ВЕ сас dI er t Зи MESE CEN 
FF/Eng. #/Нг. 
% RPM | 
LAS Kts. | d | 
z mc EM 
(175) FF/Eng. #/Hr. | 1,180 | 1,180 | 1,180 | 1,180 | 1,190 | 1,190 | 1,190 | 1,199 
+20 3 2:07 TAS Кїз. | 297 308 316 323 328 333 337 | зи 
(105) % RPM 88.5 88.5 88.5 88.5 88.5 88.5 88.5 | вв, ғ 
2:06 IAS Kts. 215 224 230 236 239 244 | 248 | 954 
(185) FF/Eng. #/Нг, 122203 1,230 | 1,230 | 1,230 | 1,230 | 1,240 | 1,240 | 1,240 | 1,240 
pit T 2:03 TAS Kts. 300 311-4 349 326 Í 331 336 34% 344 MIT 
(105) % RPM 88.5 | 88.5 88.5 88.5 88.5 88.5 88.5 88.5 56-5 
E 2:01 IAS Кїз. | 219 229 235 241 245 248 252 256 | E 
2 КО ege —V M — + PORC DET -—————— гу, Ext TEES. m 
| (185) FF/Eng. #/Hr. 1,270 | 1,280 | 1,280] 1,290 | 1,290 | 1,290 | 1,290 | 1,290 | 1,2% 
(10 ig 1:58 TAS Кїз. 313 322 329 334 339 344 347 350 | 53 
| у (105) % RPM 88.5 88.5 | 88.5 88.5 88.5 88,5 | 88.5 88.5 | s 
1:56 IAS Kts. 232 | 240 | 245 | 249 253 257 260 262 | Tu. 
E SS Ы eom POR ا‎ raise ustna = u ape naa ШШЕ Ыыы P ТЕ l 3 |— ы ел АЕ ac اسم س ت‎ S 
(195) FF/Eng. #/Нг. 1,330-|.1,330 | зао | Е 340 | 141940 | 14340 1,340. | 1,350 | 1,850" ros 
45 18 1.53 TAS Кїз. 316 325 332 338 342 346 | 350 353 | 356 | à 
(105) % RPM 88.5 88.5 | 88.5 55.5 88,5 | 88.5 | 88.5 88.5] 88.5 | oss 
1:51 IAS Kts. 236 244 251 255 258 | 261 265 268 | 270! - 
j: Бора оре: š даа MEE C sss р рр MMpeRMMM Mud. mE 
(205) FF/Eng. $/Hr.| 1,380 | 1,390 | 1,390 | 1,390 | 1,400| 1,400 | 1,400 | 1,410] 1,410 | 1,410 | уу: 
Std -23 1:49 TAS Kts. 319 328 335 340 | 345 349 353 356 359 | БЕТ ава 
| (105) % ВРМ 88.5 88.5 | 88.5 L 88/5 88.5 ga.5| 
1:46 | IAS Кїз. 241 249 254 | 259] 263] 266 | 270 | 273 276 | 278 ‚та 
s 5 - NP M эже МЫ | | | | | 
(118) FF/Eng. Я/Нх.| 1,450 | 1,450 | 1,460 | 1,460 | 1,460 | 1,470 | 1,470 | 1,170 | 1,470 
25 -28 1:42 TAS Кїз. 331 338 | 343 348 352 | 356 352 362 365 
(105) % RPM 88, 5 88.5 88.5 88.51 88.5) 88.5 88.3 88.5 88.» 82,5 ма T 
1:44 IAS Kts. 254 260 264 — 2221 275 278 280 284 285 Е 
(153) FF/Eng. #/Hr. | 1,530 | 1,540 | 1,540 | 1,550 1,450 ^ раз 
219 233 1:37 TAS Кїз. 341 347 351 356 363 363 3 
| (105) % RPM 88.5 88.5 | 88.5 88.5 86. в 86.1 = xs, 
1:45 IAS Kts. 265 210 273 278 285 285 | уза 
(165) FF/Eng. #/Hr. | 1,530 | 1,540 1,540 | 1,550 1,480 1,460 | 1,440 logon 
wb “зң 27 TAS Кїз. за 347 351 356 | 359 359) 3% T 
| (105) % RPM 88,5 88.5 88.5 88.5] 86.4 85,9; 89.3 TE EE 
1:46 IAS Кїз. 268 273 276 281 284 285 | 285 . 
(172) FF/Eng. Я/Нг.| 1,530 | 1,530 | 1,540 | 1,540] 1,540| 1,520 | 1,490@ | 1,460 | 1,440! 1,420 | 0 
220 -43 1:37 TAS Kts. 340 345 350 354 355 355 355 | 355 | 355 | 355 TE 
(105) % RPM 88.5 88.5 88.5 38.51 88.4 87.5 86. 7 86.0! 85.4 84, 6 ñ 
1:47 LAS Kts. 270 275 279 283 | 284 284 284 284 285 285 а 
(176) FF/Eng. #/Нг. | 1,530 | 1,530 | 1,540 1,530) 1,500 | 1,4807 1,450; 1,430 | 1,410 үз 
-25 -48 1:37 TAS Kts. 338 343 348 351 35} 351 351 | 351 351 351 
(105) 7 RPM 88.5 88.5 88.5 | 87.8 87.0 86,3 85.7 | 85.] 84. t За 
1:48 | IAS Кїз. 272 276 | 2811 284 284 284 284 | 255 287 Ж 
(176) FF/Eng. #/Hr. | 1,530 | 1,530 | 1,540 | 1,520| 1,490 | 1,470 | 1,440 | 1,420 | 1,400. |, 
-30 -53 1:37 TAS Кїз. 335 340 344 Ë 348 348 34: 348 348 345. YR 
(105) ФАРМ 88.5 88.5 88.54 ; 87.8| 87.0 86.2 85.6 85.0 84.5 | PF 
1:49 | IAS Kts. 272 276 280 | di 284 284 284 284 285 285 | и 
и ЕЕ. 
Page d 


Al Al 
CANAD AIR 
(эрер 


Operating manual 


NORMAL CRUISE 


_ FOUR ENGINES 88.5% LP RPM | (64K) 


НО SS 
WEE Gl 
(100048) 


x 
= 9 


КЕ/Кпџ. #/1: 
ТАЗ hts. 

US REN 

LAS Kts, 


FF PUR: 
TAS Kts, 
~ RPM 

LAS Kts. 


pr 


РЕЙКИ, 
TAS Кїз. 


FF/Eng. #/Нг. 
ТАЗ Kts. 
% RPM 
(А5 Kts. 


FF/Eng. #/Hr. 
TAS Kts. 


FF/Eng. 4/Hr. 
TAS Kts. 
0: RPM 

IAS Кїз, 
FF/Eng. 
TAS Kts. 
% RPM 

IAS Kts. 


ч/Нг. 


ЕЕ/Епр. #/Hr 
TAS Kts. 

% RPM 

IAS Kts. 


FF/Eng. #/ Нг. 
TAS Kts, 
% RPM 


IAS Kts. 


———— — е ---- 


219 


260 


ر — 


250 


FF/Eng. &/Hr. 
TAS Кїз. 

% RPM 

IAS Kts. 


FF/Eng. &/lr. 
TAS Kts, 

e RPM 

LAS Kts. 


FF/Eng. #/Hr, 
TAS Kts. 

“7 RPM 

JAS Kts 


а 
TAS Kts. 
" RPM 

IAS Kts. 


#/Нг. 


1, 


87.4 


1, 


e 


399 


450 


354 


1, 340 
332 
84.3 
257 
1,320 
328 ' 
83.6 


1, 


85.2 i 


456 


430 , 1,390 


— rn 


LEW 18 


Vio 


ALT 


000 1,8 
250 КЇЗ EAS 
2U,0UQ FF 


MUI TIRE ЧЫН 


——ÁÀ— — 


| 
| 
| 
al. 


1 Feb iu 


Al A | 
CANADAIR 


(pp 
operating manual 


NORMAL CRUISE е жазыша 
FOUR ENGINES 88.5% LP RPM (1164°K) iz s 
| кш | 


GROSS м. | 
nea 210 200 190 180 170 | 160 150 140 | 130 120 110 
(10004) 190 180 170 160 | 150 | 140 130 120 110 109 
| 
FF/Eng. #/Нг. i 
TAS Кїз. x | 
% RPM | 
IAS Кїз. | | | 
ы нун MEUS MEL EM ы Алы ыз обира +— l F UWT- У E en X dcus ree жамы ТА алы ELE ТЕ | 
FF/Eng. #/Hr. | | | 
TAS Kts. 
% RPM . 
IAS Kts. | 
| | 
E. TOR. PNE: = | ЕЕЕ Чел © л ses кке о ЕНЕНЕ 
FF/Eng. #/Hr. 1,150 | 1,150 | 1,150 | 1,150 | 
TAS Kts. | 305 315 322 328 
% RPM | | 58.5 88.5 88.5 88.5 | 
IAS Kts, | | 218 225 231 235 | 
: | | < ج‎ NC жақан кере ШЕ И . و‎ ES: . 
FF/Eng. #/Hr, | | 1,190 1,200 1,200 1,200 1,200 | 
TAS Кїз. | 307 317 325 331 336 ! 
% RPM | 88.5 88.5 88.5 88.5 88.5 | 
IAS Кїз. | 222 230 | 236; 241 | 244 
FF/Eng. #/Hr. |, 240: | 1.246 | 1,250] 1,850 | 1,2507] 1,200 | 
TAS Kts. 31% 320 327 | 334 259 343 | 
% RPM 88.5 88.51 88.5. 88.5 88.5 88,5 
IAS Кез. 225 234 259 | 245 249 252: | 
Amaya || сы за па a a gk О седи Nal, DU fn === ا‎ ee tr и 
VE/Eug. #/lIr. | 1,290 | 1,290 | 1,300 | 1,300] 1,300 | 1,310 ! 1,310 | | 
ТА5 Кїз. 312 | 322 330 336 | 342 346 | 350 
" RPM 88.5 88.5 88.5 88.5] 88.5 88.5 88.5 | | 
IAS Кїз. 22% 237 244] 249! 254 257 260 | | 
eum cem MRM M odes <i T a I - 
КЕ Ene, $/Mr.| 1,340 1,590 1,350 1,350; 1,560 1, 500 1, 360 1, 360 | | 
TAS Kts. 315 325 332 338 | 344 348 353 | 356. | 
% RPM 88.5 88.5 88.5 88.5 | 88.5 88.5 88.5 | 88.5 | | 
IAS Кез. 234 242 248 | 253 | 258 261 | 265 | 268 | 
ЕЕ/Езр. Я/Нт.| 1,400 | 1,410 | 1,410 | | 
TAS Кїз. 328 | 336] 341 | | 
"RPM H8.5 | 88.5 | 88.5 | 
IAS Kts. 241 | 254 258 | 
—— a= t wm А ЕА 
FF/Eng. #/ Ну. | 1,490 1, 500 1,500 Ё | 
TAS Kts. 339 345 350 4 351 351 | 35] 351 351 | 
% RPM 88.5 88.5 88.5 88.0 87.1 86.3 85,5 84.9 | 
IAS Kts. 259 264 | 270 270 270 270 270 | 
Е e ata t быры ےھ‎ (OEE ок SS КЕК eei | Тера ке сене i 
FF/Eng. #/Hr. | 1,490 | 1,500 psg. aga. повео 1.350 | 
TAS Кїз. 33% 345 | 348 348 348 348 348 348 | 
% RPM 88.5 88.5 88.0 87.0 86.1 85,3 | 84.6 | 84.0 
LAS Кїз. 262 267 269 270 270 276 | 270] 270 | 
N ызаны ботен БАЗЕЛ ا م ھی ےد کے‎ I i r= = =. sexa] пао „а 2 --+ А Tp = as: ubt na rune Ne pese 
EE/Eug. Кик, | 1,490 | 1,500 B 1,470 | 1,440]. 1, 2 |, зво | 1,350 |. 1,330 
TAS Kts. 338 344 Ñ 344 344 344 444 344 | 344 
"5, RPM 88.5 | 87.5 86.5 85.6] 84.8 84.0 83.4 | 
IAS Кїз. 264 269 270 270 | 270 270 270 | | 
ИЕНЕН ИНИТ — ER m Y role | - мзш сфе م‎ ———Á— | : = 
FF/Eng. #/Hr. 1,490 2 1, 460 1, 420 | 1,390 | 1,560 1,340 ; 1,310 | | 
TAS Кїз, 336 | 340 340} 340] 340 340; 340 | 
% RPM 88.5 | 88.2 87.2 | а 1 85,2 | 84.4 83,7 | 83.1] | 
[AS Kts. 266 269 169 | 270 | CTU 279 | 2701 EA | | 
mm ExpL те ven кке | eI ле кентке [sd SORT E E ES + SA x равен и ша z = کا‎ нши Em 
FF/Eng. #/Hr, | 1,490 f 1,480 | 1,450 | 1,410| 1,380 1,350 | 1,330 | 1,300 | | 
TAS Кїз. 333 336 336 336 | 336; 336 336 336 | | 
%АРМ 88.5 Ñ в80| 86.9| 85.91 85.0; 84.3 | 83.6 2.9 | | 
IAS Кїз. 266 | 269 270 | 2701 270 270 270 | 
mM 5 ر د‎ пи ت‎ 7 НЕТО RERUMS لک‎ OP ی‎ AL ur DS HUNE IECIT 
lu Feb ба Sectii 


Al 7 
CANAD AIR 
Operating manual 


NORMAL CRUISE — 
_ FOUR ENGINES 88.5% LP RPM (164%) с Т 


uere re tbt ee Î 2722 MM n NR EPI асы Е 
қ | | | | | | 
А : í ; | | | | ! 
а : ГА? Рав ee 2li EEUU 5 5 TÜ | Ж 150 4: |: ut | Lon, 
E АТ. p мај elu | CU | 20 | 150 | 174 | ШЫ x ша 0 | Log | | 
ыт Іле Мы ; AU | i" | ы | n | 160 | С 4 К 3 ! ] io i 
: 5C His; 3752. (10004) ZOC | C 150 170 | 50 | 0 14 | 1 1( i Lo | j ! 
ep kt] | Н ! | | 
— ы -- سی‎ о по ————  —Ó— ——— — | — — —- + - +- — MÀ E -— р — م‎ nm == ~ нити — я----- سس‎ oa — > - - اس‎ 
МИЗ fel | ! | | 
1 2% s Eis 3 | i , 
" RPM | | | | | | I 
IAS Ets. : | | | | | 
ысы Ааа Ы ЕС М. Water RTT" безде ы адын И mE d eM 9 m ез] m . 4 | | 
EM NM | ; ! ! : у I | | 
ЕЕ/Епр. #ИНг. | | ' | | | 
| i | ; : | 
TAS Kts, | | ' | | i | : | 


(165! КЕ /Eng. АН». 
2:16 TAS Kts. i | | 

(135) RPM ! | BH.5 
2:09 LAS Kts. | : 


(175) КЕЛЕД. ex. | 5042090. 51,200 1,200 ' 1,200 1,200 : Ж Y ALTO: Бе 
2:06 ТА6 Кїз. | i | 307 217 32 | | 

(105) Te RPM | 88.5 !  HH.5 88.5 88.5 Н8,5 88.5 ° BBLS SRŠ 
2:04 | IAS Kts, | 222 230 236 | 240 244 | 245 251 | 285 | 


(185) ЕЕ F/Eng. НИНЕ. | 1,240 | 1,249: 1,250 | 1,250 | 1,250 
2:91 TAS Kts. | | 
(105) “АРМ | 88.5 88.5 | 88.5 88.5 88.5 
1:59 LAS Кїз. | | 225 234 | 239 245 249 252 256 ! 259 | 262 
(195) FF/Eng. afir, | | 
1:56 TAS Kts. | i | | 
(105) “ RPM | 88.5 | 88.5 HB.5 88.5 88.5 88.5 | 88.5 | | 
1:54 IAS Кїз. | 229 | 231 | 344 i 249 254 257 | 260 | 265 | 267 | дын 


--- 
I 
py 
i 
| 
| 
t 
" 


{ | u " : 1 ; | жетер | 
(205) FF/Eng. w/iir. | 1,349 : 1,350 | 1,359 : 1,350 ! 1,360 | 1,360 | 1,360 | 1,360 | 1,370 ! 1,370 | 1,210 


1:52 TAS Кїз. с А cR UM a 344 348 | 353 356 | 35* 262 | — 364 
(105) 7 RPM 58.5 | BB, 


4... 


е 
p 
C 
نیا‎ 
г. 
[un 
ом 
~ 
- 
(м 
о 
+ 
ое 
Ww 
© 
— hn p q 
к- 
Ww г 
+ с 
w C 
оо ~ 
* г s " П р . ыт; 
іл їл ^ : | r. | Ww NOS 
~ 
s DP 
in E 
~ с 
ГЕ 
вос 
— T 
—— n U = 


н u. eee сез --- 


p 88,5 88.5 88.5 88.5 | 88.51 88.5 | 88.5 0 585.5 
1:50 на 234 | 242 248 | 255 ! 258 2“. 265 ; 268 | 271 | 214 ; 175 
.- ел о و‎ a - - — ен. —— — — и —Á —. -. - --.. w: кее “Moan - - = -. = .. Tf - я - m -- . . . .. ~ . ... 42.Т. .. 4 M = -. “ „> - ——— wr. ges quA. axe eap xoi йз w 
(205) FF/Eng. ЕЛ 
(105) " RPM 
1:44 LAS Kts. 
(130) КЕ "/Eng. E 
E 1:37 TAS Кїз. 
| (105) & RPM 
1:34 IAS Kts. 
(145) Hans p 
ots 4:39 TAS Кїз. 
(195) 7. RPM 
1:44 LAS Kts. 
(154) FF/Eng. яЛіг. 
m 1:39 TAS Кїз. 
| (105) C RPM 
1:46 LAS hts. 
(159) FF s. б. а 
ШЕ 1:39 TAS Kts, 
(105) “ары 
1:47 ? LAS Kts. 
(155) КЕ/ Еле. #/11 
КЕС 1:39 TAS Кїз. 
1:47 LNS М». 
Виа d 


/A\ 


CANA 
des 


ИА] 
D 


A | 


(=p 
operating manual 


R 


NORMAL CRUISE 


FOUR ENGINES 88.5% LP RPM (1164°K) 


ZFW 155,000 LB 
Vno 250 KTS EAS 
ALT 2 000 ЕТ 


И cal Rum Еа АР окты ЫРЫ A M ыа ЕНЕ Он с == I т Сыз и = =>: | 
°C 
DEV рала Р | 

: ГЕЈЕ GROSS | 

“НС 1 у с 111 } 

FROM | QA T, ГІМЕ - WEIGHT ae 200 a ah x x | 

STD: - HR. MIN. | (10008) 20 190 180 70 160 Е 

TEMP. | 

FF/Eng. #/ 7. | 

+30 TAS Кїз. | 

% RPM | 

IAS Кїз. | 

дын}‏ ی 

кене д 22 жекте ЕНЕ | 

FF/Eng. #/Hr. I 

TAS Кїз. | 

% RPM | 

145 Kts, | 

ДЕ I | S 

i 

FF/Eng. #/Hr. 1,160 | 1,160 | 1,170 | 1,170 | 

TAS Кїз. 304 315 323 330 | 

% RPM 88.5 

IAS Кїз. 216 | 

FF/Eng. £/Hr. | 1,200 | 1,210 | 

TAS Кїз. 305 316 | 

% RPM | 88,5 88.5 I 

IAS Kts. 2)8 227 | 

mE Я =. poer — مانا‎ a SUN = — 1 ei Sk c ی‎ hawapas "m { 

FF/Eng. "m 1,260 | 1,260 | 

TAS Kts. 320 328 | ) | 

% RPM 88.5 88.5 | | | | 

IAS Кїз. 232 239 | | I | 

ыы اا ا ج‎ ae ax жы ЭРИН 2 | ! — ТИНЕ 

| | | 

FF/Eng. #/Hr. l, ТЕ 1,310 | 1,320 | 1,320| 1,330 8 1,300 | | Б | 

TAS Кїз. 320 329| 337 | 342 348 348 | | | | 

АРМ 88.5 88.5 88.51 88.5 88.5 86.1 | | | | 

IAS Кіз, 234 241 | 249 253 257 2571 | | | 

тесте نتا ت‎ E —————— " - — — س‎ А Ë T eum TERRI gi "— < anaq ре аа зе а m ie irt cem E 

(176) FF/Eng, #/Hr. | 1,370 | 1,370 | 1,380 И 1,380 | 1,340 | 1,310 ; 1,290 | | | : j 

25 45 1:49 TAS Кїз. 323 333 | 340 | 345 345 345 | 345 | | | x | 

| | | (145) % RPM 88.5 88.5 | 88.5 88.5 86.9 85.31 84.4] | | | | 

1:56 | IAS Kis. 240 248 253 257 251 | 256 2573 | | ; 

= — == dud 2 ч ы чаны ы c К EUM — ; “А Lael s L. EA EN SENE = 2.4 

— “и i | | 

(197) FF/Eng. #/Нх. | 1,450 И 1,440 | 1,400 | 1,369 1,330 | 1,300 | 1,270 | | | 

110 p 1:44 TAS Kts. 536 341 341 341 341 | 341 | 341 | | | 

| (145) % RPM 88.5 88.5 87.5 86.5 85. 5 | cs ا1‎ 82,81 | | 

х ax | H 

1:58 IAS Кїз. 253 256 256 251 eu 57 | 256 | 

G Sana = Sasu orl De, кетер БЕК ن‎ кай eee фр mas an UN کا و‎ kausa Кыш Дын с ДЕ Us S „сыры ile eed Ки MN; сенсе коктен санан x 

| 1 I i 

(203) FF/Eng. #/Нг.| 1,450 $1,420 | 1,380 | 1,350! 1,320] 1,280 | 1,260 | | 

E D 1:44 TAS Kts. 336 337 331 337 337 | 337 3297] | 

| (145) % RPM 88.5 | 87.6 | 86.5 | 85,6| 84.7] 83.8 | 83.0! | | | 

1:59 | IAS Кїз. 255 256 256 257 257 257; 57 | | | | 

Ж a BE ыш С Акан Бак ыы шн ыыы asa — > и + | | DENN: | dut dc ee ue zl | peu ens E 

(205) FF/Eng. #/Пт. | 1,450 | 1,410 | 1,370 | 1,330; 1,300| 1,270 | 1,240 | | | i 

-20 47 1:44 TAS Kts. 334 334 334 334 334 334 334 | | | | 

| (145) % RPM 88.3 87.0 86.0 84.9 84.0 83,2 2,4 | | | 

2:01 | IAS Kts. 256 256. zu 251 257 251 257 | | | 

-—— — 2 = = ot SSS tee ВЕ Жуз, табучы EEE a. фе  — uu. — — — = — лектен sa ааа pcc en ا‎ TZ SD. eu z i 

(205) FF/Eng. в/п. | 1,440 | 4,590 | 1,360 | 1,320 1,290 | 1,260 em 2 | | 

m. B» 1:44 TAS Kts. 330 330 330 330 330 330 330 | | x 

Ё (145) % RPM 88.0 86.8 85.7 84.7 83.7 82.9 82.1 | | | 

| 2:02 | IAS Кїз. 256 256 | 256 261 257 251 257 | | 

— :— —— га] ч PN EMI oh JUNE IE ر‎ prin Я t چ ت‎ дың + к | یه‎ i баба. с I саса ЕНЕРУ шайын ашы. Қал қайсы Дан ыра ышы ыды „ыз -- E 

(205) FF/Eng. d/1ir. 1,420 1,380 1,340 1,310 L;,289| 1,250 1,220 | 

-30 E 1:46 | ТАЗ Кіз, 326 326 326 52 326 326 | 
2а 

| {145) f RPM 87.6 86,5 85,4 83.6 82.7 81.9 | 

2:03 IAS Kts. 256 256 256 254 2571 257 | i 

————— НИ ИЕ anon али PERENNE ыы салла ی و‎ ЕН ЧАИР RS S К —- —— + | 

22 May 64 Section 5 

Бара 2.45 


EI 


ЛИЛ 
CANADAIR 


operating manual 


NORMAL CRUISE ZEW 145, 000 Ln 
FOUR ENGINES 88.5% LP RPM (1164°K) i uc: 


A — M p — Vn + 


2. 1. Y 5 АА? 190 180 170 160 150 140 | 130 | | 
SURG $7 1E 1 j у ) E ! 3 

жаа || ба к WEIGHED | 5 ти 140 130 126 | 
RES | N у DU р x = И 

— | NN ! eam НЕ. Dhika = (10004) 180 170 160 | 5t | | 6) | 14 


FF/Eng, 4/Hr. 
ТАЗ Къв. 

~ RPM 

LAS Kts. 


FF/Eng. #/Hr, | 
ТА5 Kts. 


x | 
| 
x 


5 RPM | | 
LAS Kts. | ; 
pL ` СИРЕТТВ - E А КІ) КЕСЕНЕ | | 2 m і. 
! FF/Enp. #/Нг. | | 1,110 1,120 1,120 | 1,120 | : 
| TAS Кїз. | | 303 | 33 321 327 | | 
| % RPM | 88.5 88.5 88.5 | 88.5 i : 
| IAS Кїз. 213 220 | 226 231 | | 
| ss к ыыы EEE, О ИЕ. EEE EEN ркен РЕК жн n |. | 
| FF/Eng. #/Нг. | 1, 160 1,169 | 1,170 11,170 1,170 | ; | 
| TAS Rts. | 304 815 j 323. | 30 335 | | 
% RPM | 88.5 88.5 | 88.5 88.5 88.5 | | 
IAS Кез, 216 224 230 | 235 | 239 | | 
FF/Eng. #/Hr. 1,200 | 1,210 | 1210 | 1,220 1] 1,220 | 1,230 | | 
TAS Kts. 305 316 325 332 338 343 | | 
*, RPM | 88.5 88.5 ! 88.5 88.5 85.5 88.5 | | 
| 145 Кїз. | 218 227 234 239 | 244 248 
FF/Eng. WHE. 1,260 | 1,260 | 1,270 | 1,270 | 1,280 | 1,280 | 
TAS Kts. | 320 328 | 335 | 341 346 | 350 | | 
% RPM 88.5 88.5 | 88.5 88.5 | 88.5 88,5 | | | 
LAS Кїз. | 232 239 | 244 249 | 253 | 256 | | | 
за касын асады шыл И sel ex А O ка —— е ——— + UC TS P mp | + = oc › 1 M Y wur 
FF/Eng. #/Ну, 1,310 |1,310 [1,320 | 1,320 | 1,330 ' 1,330 ^ 1,330 
T" TAS Кїз. 320 349^ 337: Зар 348 i 352 | 356 | 
7, RPM 88.5 88.5 | 88.5 | 88.5 88.5 88.5 | 88.5 | 
IAS Кїз. 234 241 249 253 257 261 | 264 | | 
C Su кезене кесектен Пана и кр ee Хызы кы Era uM № | | 26 2 
FF/Eng. 4/1. | 1,370 11,370 | 1,380 pem 1,380 | 1,390 11,390 ] 1,380 i | 
| TAS Kts, 323 333 340 | 345 350 355 | 355 361 | 
% RPM 88.5 88.5 88.5 88.5 88.5 88.5 , 88.5 88.5 
[AS Кїз. 240 248 253 | 258 262 266 | 268 270 
ЕЕН ЛК ls ae ЦИЉА. reo или кала ан еккен О os Z у ыры | - 
FF/Eng. #/Hr. | 1.450 |1,450 | 1,460 | 1, 470 | 1,470 1,420 11,400. | 1,370 
210 TAS Кїз, 336 | 343 | 348 353 357 357 | 351 357 | 
% RPM 88.5 | 88.5 | 88.5 | 88.5 | 88.5 | 87.5 | 86.8 | 86.0 | | 
IAS Kts. 253 258 262 267 270 270 | 270 210 | 
FF/Eng. $/Nr.| 1,450 |1,450 |1,460 11,470 №1 440 | 1,410 | 1, 380 | 1,350 | 
E TAS Kts. 336 343 348 353 354 354 354 354 | | 
% RPM 88.5 | 88.5 | 88.5 | 88.5 | 87.6 | 86.7 | 85.9 | 85,2 | 
LAS Кїз. 255 261 265 270 270 270 270 270 | | 
Meuse cao epu E a a Rr uen E REA а AAEE ous sta елер Po E ИНО ШЕИ Roni unpas ен Senpew eee 554 +: ~ 
FF/Eng. #/Нг, | 1,450 Im 1,460 41,460 | 1,430 | 1,400 |1, зто | 1,340 | | 
MT TAS Kts. 335 341 347 350 350 350 350 ; 350 | | 
% RPM 88,5 88.5 | 88.5 88.1 87.2 86.3 85.5 ! 84.8 | 
IAS Кїз. 257 262 267 270 270 270 270 | 20 | | 
Se PE a gh ИУ SINIT алкен dere И о СТ И реци ae EE ER ! | 
| | FF/Eng. #/Ну, | 1,450 11,450 | 1,460 [1,450 | 1,410 | 1,380 |1,360 | 1,330 | | | 
Ж TAS Кїз. 153 339 345 346 346 346 346 | 346 | 
| % RPM 88.5 88.5 | 88.5 87.7 86.8 | 85.9 85.1 | 84.4 | | 
| IAS Kts, 259 264 | 269 270 270 270 270 270 | | 
| FF/Eng. #/Нх. | 1,450 |1, 450 | 1, 460 1,440 | 1,400 | 1,370 |1,350 11,320 | 
БЕ TAS Kts. 330 337 341 342 342 342 342 342 | 
| % RPM 88.5 88.5 88.5 87.4 86.5 85.7 | 84.9 | 84.2 | 
| IAS Кїз. 259 264 | 268 210 270 270 | 270. |. 3220 P 
Dect 5 22 Мау оз 


базе 2,46 


NORMAL CRUISE ay heat cies 
FOUR ENGINES 88.5% LP RPM (1164°K) Fe 


GROSS | 
WEIGHT 210 200 160 150 140 130 120 110 
(10004) 200 190 150 140 130 120 110 100 
| | FF/Eng. #/Hr. 
% ВРМ 
IAS Къв. 
FF/Eng. #/Hr. | 
+25 TAS Кїз. 
% RPM | 
1А5 Kts. H 
FF/Eng. #/Hr. 1,110 1,120 1,120 
+20 TAS Kts. 303 313 321 
% ВРМ 88.5 88.5 88.5 
IAS Кїз. 213 220 226 
FF/Eng. #/Hr. 1, 160 1, 170 | 1,170 
+15 TAS Kts. 315 323 330 
% RPM 88.5 88.5 88.5 88.5 
IAS Кїз. 224 230 235 
FF/Eng. #/Нг. 1, 200 1,210 1,220 1,220 1, 230 1,230 1,230 1,230 
+10 TAS Кїз. 305 316 332 338 343 347 351 354 
% RPM 88.5 88.5 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Kts. 218 221 239 244 248 252 255 251 
FF/Eng. #/Hr. 1, 260 1, 260 1, 270 1, 270 1, 280 1, 280 1, 280 1, 280 l, 23 C 
+5 TAS Кїз. 320 328 335 341 346 350 354 357 360 
% RPM 88,5 88,5 88,5 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Кїз. 232 239 244 249 | 253 256 259 262 264 
FF/Eng. #/Нг. 1, 310 1, 310 1, 320 1, 330 1, 330 1, 330 l, 334 
TAS Kts. 320 329 342 360 363 365 
% RPM 88.5 88.5 88.5 88.5 88.5 83.5 
253 268 270 272 


1А5 Кїз. 234 241 


FF/Eng. #/Hr. | 1,370 | 1,370 1, 380 
TAS Kts. 323 333 340 345 
7, RPM 88.5 88.5 88.5 
IAS Kts. . 240 248 | 253 


1, 380 
350 
88.5 


FF/Eng. #/Hr. | 1,450 | 1,450 | 1, 460 


TAS Kts. 336 343 348 

% RPM 88.5 88.5 88.5 

IAS Kts. 253 258 262 

FF/Eng. #/Hr. 1, 450 1, 450 1, 460 

TAS Kts. 336 343 | 348 

% RPM 88.5 88.5 88.5 

IAS Kts. 255 261 | 265 

FF/Eng. #/Нг. | 1,450 | 1,450 | 1, 460 

TAS Kts. | 335 341 347 

% RPM 88.5 88.5 88.5 

IAS Кїз. 257 262 267 | 
FF/Eng. #/Hr. 1,450 1,450 1,460 1,430 1,410 | 1, 3306 
TAS Кїз. 333 339 345 359 359 359 
% RPM 88.5 88.5 88.5 87.0 86.4 85.8 
IAS Кїз, 259 264 269 282 282 282 
FF/Eng. $/Hr.| 1,450 1, 450 1, 460 1, 470 1, 420 1, 400 1, 370 
TAS Kts. 330 336 341 346 355 355 355 
% RPM 88.5. 88.5 88.5 88.5 86.9 86.2 85.5 
IAS Kts. 258 264 268 273 282 282 282 

22 Мау 64 Sectio | 
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NORMAL CRUISE 


ZF W 155,000 LB 
FOUR ENGINES 88.5% LP RPM (1164°K) г.“ ooo r: 
А о ALT 22 900 FT 
pu | 
uL | GROSS | | | 
ERON TIME WEIGHT 210 200 190 | 180 170 
s E py: HR. MIN. | (19004) 200 | 190 180 | 170 160 
YENE. | 
FF/Eng. #/Hr. 
2i TAS Kts. 
% RPM | | 
IAS Кїз. | | | | 
FF/Eng. #/Hr. | | 
TAS Kts. | 
% RPM | 
IAS Кев. | 
FF/Eng. #/Нг. | | 1, 
ға TAS Kts, 
x "; RPM 
IAS Kts. 
FF/Eng. #/Нг. 1, 130 
T TAS Kts. 311 
| % ВРМ | 88.5 88.5 88.5 
[AS Kts. 217 225 230 
FF/Eng. #/Нт. 1,1701 1,180! 1,280 | 1,190 
410 TAS Кїз. 315 324 331 337 
% RPM 88.5 88.5 88.5 88.5 
IAS Kts, 222 229 235 239 
Se ҚЖА E во ала CN: ЗОНЕ кене N ЖАСЫ 
(185) FF/Eng. #/Нг. 1,230 | 1,230| 1,230 | 1,240 | 
- 24 2:03 | TAS Кїз. 325 333 339 | 344 | 
(145) % RPM 88.5 88.5 88.5 88.5 | 
LAS Kts. 233 | 239 243 241 | 
FF/Eng. 9/Hr. 1, 280 | 1,290| 1,290 1, 290 | | 
-29 1:57 TAS Kts, 334 341 346| 351 | 
(145) % RPM 88.5| 88.5] 88.5 | 88.5! 
1:56 IAS Kts, 242 248 252 : 255 | 
—— — -— re te m x PEDE COMER PENNE NAT — — 
(160) FF/Eng. $/Hr. 1,350| 1,350] 1,330 ; 1,300 | 
234 : TAS Kts. 343 349 351 | 351 · 
(145) % RPM 88.5 88.5 87.8 85.7 
IAS Kts 252 257 258. 258 | 
m — нр аны ақына да адал ЕЛҮ КЕРЕДА CR ieu үз pM подарила кас и ар cedi M | م سے مم م‎ a i 
(182) FF/Eng. #/Hr.] 1,400 | 1,410 | 1,420 1,380| 1,350! 1,310; 1,280 
| к 1:46 ТА$ Кїз. 331 339 346 347 347 347 | 347 
! (145) % RPM 88.5 88.5 88.5 87.6 86.7 85.71 84.9 
| 1:57 IAS Kts 244 251 | 256 258 258 258 258 
! а Kau а Xx E a Е БИЕСИ AU i ие — —— ——— —— À Á—Àáám a = = 
| (188) РЕ/Епв. #/Нг. | 1,400 | 1,410] 1,400) 1,360] 1,330; 1,300 | 1,270. | 
| m 1:47 | TAS Кї», 331 | 339 343 343 343 343 343, | 
| (145) % RPM 88.5 88.5 87.9 86.9 85.9 85.0 84.2 | | 
| 1:58 | IAS Kts, 247 253 257 258 258 258 258 | : 
i EM VEINS Š енеке ОСИБ P саткан желеп ne ыма ы qs koya as ane ote па ни Wt tet Ыыы eus 4 ПА 
| (194) FF/Eng. 4/Hr.| 1,400 | 1,410] 1, 390 | 1.350| 1,320 1,290| 1,260! 
| - 49 1:46 | TAS Кїз, 331 339 340 340 340 340 340 | | 
| (145) 7, RPM 88.5 88.5 87.5 86.4 85.4 84.5 83.7 x | 
i 1:59 | LAS Kts 250 256 251 258 258 258 SE 
| {197) FF/Eng. #/Нг. 1,400 1,410 1, 370 1, 340 1,210 1. 280 
; ET 1:46 TAS Kts. 329 336 336 336 336 336 | 
(145) % RPM 88.5 88.4 87.2 86.1 85.1 84.2 
2:00 |,IAS Kts. 251 257 251 258 258 258 | 
Бран ЕЕ а а ан aM КЕРЕ —  À c акты m RIFLES EPEE ЕСЕ ]. ad 
(196) FF/Eng. $/Hr. | 1,400 f 1,410 1, 330 1, 260 | 
257 1:46 | TAS Кїз. 327 333 | 
(145) % RPM 88.5 : 
2:01 LAS Kts. 252 | 
i = 


rection 5 
Pape Дар: 48 


19 Feb o4 


ADAIR 
مڪ رڪ‎ 


NORMAL CRUISE 


ZFW 145, 000 LB 
FOUR ENGINES 88.5% LP RPM (1164°K см e 
. о ALT 22,000 FT 
;ROSS 
TIME s 210 200 190 180 170 160 150 140 130 120 
HR. MIN. : 200 190 180 170 160 150 140 130 120 110 


{1000#) 


FF/Eng. #/Нг. 


+30 TAS Ets. 
% RPM 
IAS Kts. 
FF/Eng. #/Нг. 
425 TAS Kts. 
% RPM 
JAS Kts. 
(155) FF/Eng. #/Hr, 
2:19 TAS Kts. 
+20 2, 
3 (135) % RPM 
2:18 LAS Kts. | 
i 
(165) FF/Eng. #/Hr. 1,130 | 1,130 | 1,140 | 1, 140 | 
415 sia 2:13 TAS Kts. 311 321 328 335 | 
(135) % RPM 88.5 88.5 88.5 88.5 | 
2:12 IAS Kts. 217 225 230 235 | | 
"S OI REA а _ 
(175) FF/Eng, #/Нт. 1,170 | 1,180 | 1,180 | 1,1 90} 1190! | 
2:08 TAS Кїз, 315 324 331 337 342 
(135) % RPM 88.5 | 88.51 88.5 | 88.5 | 88.5 
2:06 IAS K ts. 222 229 235 239 243 
(185) FF/Eng. #/Нг. 1, 230 1, 230 1,230 | 1,240 | 1,240 
2:03 TAS Кїз. 325 333 339 344 349 
(135) _% RPM 88.5 88.5 88.5 88.5 88.5 
„| IAS Кїз. 233 239 243 247 251 


FF/Eng. #/Нг, 


1,350 | 1,360 
TAS Кїз, 358 361 
% RPM 88.5 
IAS Kts. 266 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

IAS Kts. 


— ——— T 


J 1,280 | 1 1, 300 
TAS Kts. 334 351 356 
% RPM 88.5 88.5 88.5 
LAS Kts, 242 256 259 


Ñ... . |. 


(155) FF/Eng. #/Hr. 
1:45 TAS Kts 
-15 -44 у 
(135) % RPM 
1:49 IAS Кїз. 
(163) FF/Eng. #/Нг. | 1,400 | 1,410 | 1,420 1,390 | 1,360 
220 226 1:45 TAS Kts. 331 339 345 356 356 
(135) % RPM 88.5 88.5 88.5 87.1 86.3 
1:50 IAS Кїз. 250 256 261 271 | 271 
FF/Eng. 1,410 | 1,420 | 1,420 1,380 | 1,350 
TAS Kts. 337 343 348 352 352 
% RPM 88.5 88.5 88.5 86.8 86.0 
IAS Kts, 263 268 271 271 
FF/Eng. #/Hr. 1,410 | 1,420 | 1,420 | 1,430 1,370 | 1,340 
TAS Кїз. 334 340 345 350 350 
% RPM 88,5 88.5 88.5 86.6 85.7 
IAS Кїз. 257 262 267 271 271 
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TIME 
IIR. MIN, 


Operating 


NORMAL CRUISE 
FOUR ENGINES 88.5% LP RPM (1164°K) 


GROSS 


(105) 
1:50 


| — фм келе. 


| 


190 
180 


1, 220 
316 
88.5 
224 


—. гв | MÀ —Ó — —Ó 9 — - 


1, 280 
326 
88.5 
235 


1, 340 
337 
88.5 
246 


1, 420 
346 
88.5 
256 


—n рани 


1, 420 
346 
88.5 
259 


1, 420 
345 
88.5 
261 


1,420 
343 
88.5 
263 


1,420 
340 
88.5 
262 


WEIGHT s 200 
(1000#) 200 190 
FF/Eng. $/Hr. 

TAS Kts. 

70 RPM 

IAS Kts. 

FF/Eng. $/Hr. 

TAS Kts. 

% RPM 

IAS Kts. 

FF/Eng. $/Hr. 

TAS Kts. 

9% RPM 

JAS Kts. 

FF/Eng. #/Нг. 

TAS Kts. 

% RPM 

IAS Кїз, 

FF/Eng. #/Hr. 

TAS Kts. 

о RPM 

IAS Kts. 

FF/Eng. #/Hr. 

TAS Kts, 

9, RPM 

LAS Kts. 

FF/Eng. #/Нг. 

TAS Kts. 

% RPM 

IAS Кїз. 

FF/Eng. #/Hr. 1, 340 
TAS Kts, 329 
% RPM 88.5 
IAS Kts. 240 
FF/Eng. #/Hr. | 1,400 | 1, 410 
TAS Kts. 331 339 
% RPM 88.5 88.5 
1А5 Кїз. 244 250 
FF/Eng. #/Нг. | 1,400 |1,410 
TAS Кїз. 331 339 
% RPM 88.5 88.5 
IAS Kts. 247 253 
FF/Eng. #/Hr. | 1,400 | 1,410 
TAS Kts. 331 339 
4 RPM 88.5 88.5 
IAS Kts. 250 256 
FF/Eng. $/Hr.| 1,400 | 1,410 
TAS Kts. 329 337 
9$, RPM 88.5 88.5 
IAS Кїз. 251 258 
FF/Eng. #/Нг. | 1,400 1, 410 
TAS Кв. 327 334 
% RPM 88.5 88,5 
IAS Кїз. 252 257 


ZFW 135,000 LB & LESS 
Mno . 62 
ALT 22,000 FT 
180 170 160 150 140 130 120 110 
170 160 150 140 130 120 110 100 
1, 080 1, 090 1,090 1,090 1.090 1, 100 
309 318 326 332 337 342 
88.5 88.5 88.5 88.5 88.5 88.5 
213 220 226 232 236 239 
1,130 |1,140 | 1,140 | 1,140 | 1,140 | 1, 140 
321 328 335 340 344 348 
88.5 88.5 88.5 88.5 88.5 88.5 
225 230 235 240 243 246 
1,170 1,180 1,190 1,190 1,190 
331 337 342 347 
88.5 88.5 88.5 88.5 88.5 
235 239 243 248 
1, 230 1,230 1,230 1,240 1,240 1,240 
325 333 339 344 349 353 
88.5 88.5 88.5 88.5 88.5 88.5 
233 239 243 247 251 255 
1, 280 1, 290 1, 290 1, 290 1, 300 1, 300 
334 34] 346 351 356 360 
88.5 88.5 88.5 88.5 88.5 88.5 
242 248 252 256 259 263 
1, 350 1,350 | 1,350 | 1,360 | 1,360 
343 353 358 361 365 
88.5 88.5 88.5 88.5 88.5 
260 264 266 270 


1,430 лб ыо 


351 360 364 367 

88.5 88.5 | 88.5 | 88.5 

268 271 274 

1, 430 | 1,440 | 1, 430 

360 364 366 

88.5 | 88.5 | 88.1 

271 275 276 
1, 420 | 1,430 1,450 | 1,420 | 1, 390 
351 355 359 362 362 362 
88.5 | 88.5 | 88.5 Ñ 88.5 | 87.9 | 87.1 
267 270 273 276 276 277 
1,420 | 1,430 | 1,430 || 1,440 | 1,410 | 1,390 
357 358 358 358 
88.5 | 88.5 | 87.7 | 86.9 
215 276 276 277 

1,430 41,430 | 1,400 

353 Ë 355 355 

88.5 Ë 88.4 | 87.5 

274 276 276 
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NORMAL CRUISE ZEW 155,000 LB 
FOUR ENGINES 88.5% LP RPM (164'К) x ECT 


GROSS 
WEIGHT 
(10004) 


210 200 190 180 170 160 150 140 120 119 
200 190 180 170 160 150 140 130 % а 11% 100 
FF/Eng. #/Hr. 
TAS Kts | 
+30 : 
% RPM | 
LAS Кїз. | 
— Bua сана ааа REINO ышка SSES —— --+--- جت‎ 
FF/Eng. #/Нг. 
+25 ТА5 Кїз. | 
“АРМ | 
| | 


LAS Kts, 
(158) FF/Eng. #/Hr, 1,060 | 1,060 | | | 
2:21 TAS Кїз. 307 
(145) % RPM 88.5 88.5 
2:2] IAS Кө. 208 


TIME 
HR. MIN. 


+20 -11 


FF/Eng. #/Hr. | 1,100 | 1,100 | 1,110 


415 TAS Kts. 308 319 321 
% RPM 88.5 88.5 88.5 | | 
145 Кїз. 211 220 225 
A | Шш кч Ts 
FF/Eng. #/Hr. 1,150 | 1,160 | | 
Lis TAS Kts. 330 337 
% RPM 88.5 88.5 
IAS Kts, 230 235 
FF/Eng. #/Нг. 1, 210 | 
g TAS Kts. 345 | 
% RPM 88.5 
LIAS Kts, 244 | 
сезгм кезка] ныз ertet | | 
FF/Eng. #/Hr. 1,260 | 
Sta, TAS Кїз, 351 
% RPM 88.5 | 
LAS Kts. 251 | 
— каин а сыла зала НИНИ ا —— جب سس‎ 
FF/Eng. #/Hr. 1,320 
5 TAS Кїз. 357 
% RPM 88,5 
IAS Kts. 258 | 
wass ws а НИ ЛИНЕ 
FF/Eng. #/Нг. 1,300 
200 TAS Кіз. 353 
% КРМ 86.4 
IAS Кїз. ^ 258 
FF/Eng. #/Нг. 1,310 | 1,280 
E TAS Kts. 349 349 
% RPM 86.4 85.4 
| IAS Кїз. 258 258 
| FF/Eng. #/Hr. 1,300 | 1,270 
ae TAS Kts. 345 345 
| % RPM 85.9 85.0 | 
| LAS Kts. 258 258 
FF/Eng. #/Hr. 1,290 | 1,260 
220125 TAS Kts, 341 341 | 
| % RPM 85.7 84.8 
| IAS Кїз. 258 258 | 
FF/Eng. #/Нг. 1,290 | 1,260 | 
| -30 TAS Kts. 340 340 | 
| % RPM 85.6 | 84.7 | 
| LAS Кїз. 258 258 
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NORMAL CRUISE — 
FOUR ENGINES 88.5% LP RPM (1164°K) 27 — „= 


210 200 190 180 170 160 150 140 130 
200 ‚ 190 180 170 160 150 140 130 120 


GROSS 
WEIGHT 
(1000%) 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 
% RPM 
IAS Kts, 


FF/Eng. #/Hr. 
TAS Kts, 
% RPM 

LAS Kts. 


— M 


FF/Eng. #/ Br. 


A r- с T 
1,100 | 1,110 | 1,110 


1, 120 


TAS Kts. 319 327 334 349 
% RPM 88.5 88.5 88.5 88.5 
IAS Kts. 220 ¿25 230 242 


— — 


FF/Eng. #/Hr. 1,150 | 1,160 : 1,160 | 1,160 1,160 | 1,160 
TAS Kts. 330 337 343 348 352 355 
% RPM 88.5 88.5 88.5 88.5 88.5 88.5 
IAS Kts. 240 244 | 247 249 


230 235 


1,200 | 1,200 | 1,210 


1, 210 | 1,210 

331 338 345 354 358 | 361 

88.5 88.5 88.5 | 88,5 88.5 88.5 88.5 
233 238 244 241 251 254 256 


ће 


1,250 | 1,250 | 1,260 | 1,260 | 1,260 | 1,270 | 1,270 


339 345 | 351 355 359 363 | 366 
88.5 88.5 88.5 | 88.5 88.5 88.5 | 88.5 
242 247 251 254 258 261 | 264 

= с: —— s 
FF/Eng. #/Hr. 1,290 | 1,300 | 1,310 | 1,310 | 1,310 | 1,320 ' 1,320 | 1,330 | 1,330 | 1,330 
TAS Kts. 324 333 341 347 352 | 357 - 361 365 368 370 
% RPM 88,5 88.5 88.5 88.5 88.5 | 88.5: 88.5 88.5 88.5 | 88.5 
IAS Кїз. 232 239 246 251 255 | 258 | 262 266 268 210 

Есет oH mde. ЮРЕ 

FF/Eng. #/Нг. 1,370 1,370 | 1,380 | 1,390 | 1,390 | 1,400 | 1,400 [ 1,360 | 1,340 | 1,320 
TAS Кїз. 336 343 350 355 359 363 | 367 368 368 368 
% АРМ 88.5 t 88.5 | 88.5 87.3 86.6 86.0 
IAS Kts. 244 | 266 | 269 271 271 271 
(142) FF/Eng. #/Нг. | 1,360 | 1,370 1,350 | 1,330 | 1,310 
1:47 TAS Кіз, 321 336 364 364 364 
(105) % RPM 88.5 88.5 86.4 85.6 
1:55 IAS Kts. 240 247 271 271 


қаған OE 


(150) FF/Eng. #/Hr. 


— «Ени 
1,360 | 1,370 | 1,390 | 1,390 1,320 | 1,300 
20 ay 1:48 TAS Кїз. 326 335 354 358 360 360 
(105) % RPM 88.5 | 88.5 . 88.5 88.5 ; : 86.0 85.4 
1:55 LAS Kts. 242 249 254 | 271 271 
жеккен ка кек енен ое и ; = : - — = Е suk I ИНЬ 
(155) FF/Eng. #/Нг. | 1,360 | 1,370 1,380 1,390 | 1,320 | 1,290 
125 E 1:48 TAS Kts. 325 334 347 352 ™ 356 356 
(105) % RPM 88.5 88.5 88.5 88.5 85.9 | 85.2 
1:56 IAS Kts, 244 251 263 266 271 271 
жөне ا‎ Saa че ЗЕЛЕН B m 
(148) FF/Eng. #/Нг. | 1,360 | 1,370 1,380 | 1,390 
-30 257 1:48 ТА5 Kts. 324 331 344 349 
(105) % RPM 88.5 88.5 88.5 88.5 
1:57 IAS Kts. 244 250 261 266 
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-10 -43 

-15 -48 

-2% -53 

-25 -57 

-30 -57 
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| TAS Kts. 


GROSS 
WEIGHT 
(1000) 


FF/Eng. #/Hr. 


% RPM 
IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

70; RPM 

lAS Kts. 


—— — 


FF/Eng. #/Hr. 
TAS Kts. 

00 RPM 

IAS Kts. 


= — мрена 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

IAS Kts. 
FF/Eng. #/Hr. 
TAS Kts. 

с, RPM 

IAS Кїз. 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

IAS Кїз. 


FF/Eng. #/Нг, 
TAS Кїз, 

% RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

0, RPM 

IAS Kts. 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

LAS Kts. 
FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts, 


FF/Eng. #/Нг. 
TAS Kts, 

% RPM 

IAS Kts, 


FF/Eng. #/Hr. 
TAS Kts. 


0 RPM 
IAS Kts. 


NORMAL CRUISE 


FOUR ENGINES 88.5% LP RPM (164%К) ^i 


ZEW 


155,000 LB 
¿59 KTS EAS 
24,000 FT 


210 200 190 | 180 170 
200 190 180 170 160 
B 
PEAS пива ОРОС SR ЕЕЕ 
1,030 | 1,030 
301 | 314 
88.5 88,5 | 
2@1 | 210 р 
sarma --——— - — en — ен PPS PS. 2 Pues eee re ee ل‎ | - "ERR 
1,080 | 1,080 
315 325 
88.5 88.5 | 
220 | 
1,110 1,120 
| 335 
88.5 
217 
1,150 | 1,160 | 1,170 
317 328 336 
88.5 88.5 88.5 | 
219 227 E 
1,210 | 1,220 1,220 
| 328 337 344 
| 88.5 88.5| 88.5 
| 230 236 241 
zm * xii E Жа 
1,260 | 1,270 | 1,270] 1,280 
329 338 345 351 
| 88.5 88.5 88.5 88.5 | 
| 232 | 240 245 250 
1,320 1,330 | 1,340 | 1,350] 1,350 
331 | 340 347 353 358 Í 
88.5 88.5 88.5 88.5 88.5 Í 
236 243 249 254 258 | 
1,320 | 1,330 1,330 
331 340 355 
: 88,5 88.5 87.8 
239 246 259 
1,310 | 1,320 1,330 | 1,3408 1,350| 1,320 
320 330 339 346 351 351 
88.5 88.5 88.5 88,5 88.5 87.6 
233 241 248 255 259 259 
1,310 | 1,320 | 1,330 1, 3408 1,350 1,320 
320 330 | 338 345 348 348 
88.5 88.5 88.5 88.5 88.5 87.3 
235 243 250 256] 259 259 
1,310 1,350 | 1,310 
319 348 348 
88.5 88.5 87.2 
234 259 259 
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Л 
CANADAIR : 


— 
operating manual 


SS 


NORMAL CRUISE ZFW 145,000 LB & LESS 
FOUR ENGINES 88.5% LP RPM (1164°K) (2 24,000 FT 


TIME m 210 200 1 180 
‚ | WEIGHT Ди Ви 
HR. MIN. | (10008) 200 190 180 170 


FF/Eng. #/Нг, 
TAS Kts. 

% RPM 

IAS Kta, 


FF/Eng. #/Нг. | 


TAS Kts. 
9% RPM 
IAS Kts. 


pou ———— ——.— —— — — —M 


_— —T:I 


(155) FF/Eng. #/Hr. | 
: TAS Kts 
+20 -13 gee i 
(105) % RPM 
2:24 IAS Кіз, 


FF/Eng. #/Нг, 
TAS Kts. 

% RPM 

IAS Kts. 


FF/Eng. #/Нг. 
TAS Kts. 
% RPM 


1,110] 1,120 | 1,120 | 1,130 | 1,130 
318 327 335 
88,5 88.5 | 88.5 
217 223 230 


LAS Kts, 


FF/Eng. #/11г, 


1,150 1,160 1,170 1,170 
TAS Kts. 317 328 336 343 
% RPM 88.5 88.5 88,5 88.5 ! 
IAS Kts. 219 227 233 238 


1,210 | 1,220| 1,220 | 1,230 


328 337 344 350 
88,5 88.5 88,5 88.5 | 
230 236 241 246 


FF/Eng. #/Hr. 270 | 1,270 1,280 | 1,280 


TAS Кїз. 338 345 35] | 27 
Q RPM 88,5 88,5 88,5 88. 


54 IAS Kts, 240 245 250 Ел 
(132) FF/Eng. #/Hr. 1,340 | 1,350 vom 1,360 1,290 
1:50 TAS Kts. 347 353 358 362 367 
(105) % RPM 88.5 88.5 88.5 88.5 86.3 
1:58 IAS Kts. 249 254 258 261 


266 


ei t ~. ~ НН нне на млан —————J | ---- —— сми .. . 


(143) FF/Eng. $/Hr. 1,340 | 1,350 | 1,350 | 1,360 | 1,330 


1,320 | 1,330 


1:51 TAS Kts. 331 340 347 353 358 362 362 
88.5 88.5 88.5 88.5 88.5 88.5 87.6 
253 257 | 261 264 265 


239 246 


1,310 | 1,320 | 1,330 | 1,340 | 1,340] 1,350 1,350! 1,330 
320 330 339 346 352 357 359 | 359 
| 


88.5 88.5 88.5 58.5 88.5 88.5 88.3 87.4 
233 241 248 255 259 263 265 265 


— I = a a — ——— "C————— феста dei CY P کک‎ TES ы 


1,310 1,320 
320 330 
88,5 88.5 
235 243 


(155) FF/Eng. #/Hr. 
1:51 TAS Kts, 

(105) % RPM 
2:00 IAS Kts. 

(148) FF/Eng. mm 
1:55 TAS Kts. 

(105) % RPM 
2:01 IAS Kts. 


1,330 | 1,340 | 1,340| 1,350 1,350 | 1,320 
338 345 350 355 355 355 
88.5 88.5 88.5 88.5 88.2 87.4 
250 256 260 264 265 265 


1,320 
328 336 343 348 352 355 | 355 
‚88. 5 88.5 88.5 88.5 88,5 88.1 87.1 


242 | 248 
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1,330 | 1,340] 1,340] 1,350 [ 1,350 | 1,320 


259 262 265 265 


NORMAL CRUISE ZFW 155,000 LB & LESS 
FOUR ENGINES 88.5% LP RPM (116.4°K) _ ALT 26,000 F: 


GROSS x 
W EIGHT 
(10004) 


210 200 | 190 180 170 ue 150 140 
FF/Eng. #/Нг. 


200 190 
TAS Kts. 


180 170 160 140 130 
% RPM | 


IAS Kts, 


HR. MIN. 


+30 


TAS Kts. 
7; RPM 


FF/Eng. #/Нг. | 
IAS Кїз. | 


FF/Eng. #/Нг. 970 
TAS Kts. . 305 
% RPM 88.5 
IAS Kts. 197 213 221 
FF/Eng. #/Hr. 1,020 | 1,020 | 1,930 | 1,030 
TAS Kts. 319 330 337 344 
% RPM 88.5 | 88.5 88.5 88.5 
IAS Кїз. 208 216 222 224 


(155) FF/Eng. #/Hr. 
(105) % RPM 
2:20 IAS Кїз. 


(165) FF/Eng. 8/Hr. 
-32 2:18 TAS Kts. 
(105) - % RPM 
2:14 ‘| IAS Kts. 


120 


+15 


1,070 | 1,070 
350 355 
88.5 88.5 
233 | 237 


1,110 1,110 
352 356 
88.5 88.5 
238 241 


(165) FF/Eng. #/Нг. 
Std. -37 2:12 TAS Kts. 
(105) % RPM 
2:09 IAS Kts. 


(112) FF/Eng. #/Нг, 
е -42 2:04 TAS Kts. 
(105) % RPM 
2:03 IAS Kts. 


FF/Eng. #/Hr. 1,260 


1,230 | 1,200 | 1,180 


TAS Кїз. 331 341 348 363 363 363 363 
% RPM 88.5 88,5 88,5 88.4 87.5 86.5 85.6 
IAS Kts. 228 236 242 253 254 254 


FF/Eng. #/Hr. 


1,240 1,220 1,190 


TAS Kts. 331 341 348 359 359 359 
% RPM 88.5 88.5 88.5 87.6 86.6 85.7 
IAS Кїз. 231 239 245 253 254 254 
ат а Ды Uo тен S . | 
FF/Eng. #/Нг. 1,240 | 1,250 | 1,260 
TAS К+з, 331 340 348 
% ВРМ 88. 5 88.5 88.5 
IAS Kts. 234 242 248 


FF/Eng. #/Нг. 


FF/Eng. #/Hr. 1,240 | 1,250 1,270 | 1,240 | 1,210 | 1,180 | 1,160 
TAS Kts. 329 338 355 355 355 355 355 
% RPM 88.5 | 88.5 87.2 86.2 85.3 84. 6 


lAS Kts. 232 240 254 254 254 
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A LA 
CANADAIR : 
رڪ دت‎ 


operating manual 


NORMAL CRUISE ZFW 155,000 LB & LESS 
FOUR ENGINES 88.5% LP RPM (1164°K) 2 28,000 ЕТ 


TRUE GROSS 
O.A.T TIME WEIGHT 210 200 190 180 170 160 150 140 130 120 110 
С ` | HR, MIN. (10008) 200 190 180 170 160 150 140 130 120 110 100 


FF/Eng. 8/Hr. 


+30 TAS Kts. 
% RPM ! 
IAS Kts. 
FF/Eng. #/Hr. 
+25 TAS Kts. 
Р % RPM 
IAS Kts. ; 
ЕЕ зз T CERES ЖЕНГЕ DIESE I NR 
(135) FF/Eng. #/Hr. : 920 920 930 930 
420 E 2:43 TAS Kts. | 310 323 332 340 
(105) % RPM i 88.5 88.5 88.5 88.5 
2:41 IAS Kts, | 193 203 208 214 
(135) FF/Eng. #/ Hr, 960 960 970 970 
"m 356 2:36 TAS Kts. | 322 333 341 347 
(105) % RPM 88.5 88.5 88.5 88.5 
2:35 IAS Кїз. 203 211 217 221 
Бал asus mete ت‎ РЕ ——— —À ---- | Iz ——— ney ل‎ veo eeu 
(145) FF/Eng. #/Нг. 990 | 1,000 | 1,000 | 1,010 | 1,010 
Sa E 2:32 | TAS Kts. 320 | 332 341 348 354 
(105) % RPM 88.5 88.5 88.5 88.5 88.5 
2:2 IAS Кїз. 204 213 219 224 228 
(155) FF/Eng. #/Hr. | 1,030 | 1,040 | 1,040 | 1,050 | 1,050 | 1,050 
te ag 2:26 TAS Kts, 317 331 341 349 354 359 
(105) % RPM 88.5 88.5 | 88.5 88.5 88.5 88.5 
2:23 IAS Kts. 204 214 221 227 231 235 
(155) FF/Eng. #/Нт. | 1,070 | 1,080 | 1,090 | 1,090 | 1,090 | 1,100 
2:20 TAS Kts, 331 341 | 349 355 360 364 
(105) % RPM 88.5 88.5 | 88.5 88.5 88.5 88.5 
2:16 IAS Kts. 216 223 229 234 238 241 
(116) FF/Eng. #/Hr. I 1,120 | 2,120 | 1,130 | 1,140 | 1,140 №1, 140 | 1,110 
2:12 TAS Kts. 332 342 349 355 360 364 364 
(105) % RPM 88.5 88.5 88.5 88.5 86.9 85.3 
2:15 IAS Kts. 220 221 237 24) 244 | 244 
(136) FF/Eng. #/Hr. 1,180 | 1,190 1,150 | 1,120 | 1,090 
2:05 TAS Kts. 341 349 369 360 360 
(105) % RPM 88.5 88.5 86.6 85.6 84.7 
2:18 IAS Kts. 229 235 243 243 243 
= ا‎ SENE — s и пате چ ده‎ од re EM vr ы ағысы тылы С. چچ‎ а ھی‎ 
(143) FF/Eng. #/Hr, 1, 180 1,190 1,130 1,100 1,080 
2:06 TAS Кїз. 341 349 356 356 356 
(105) 7, RPM 88.5 88.5 86.4 85.4 84.4 
231 237 243 243 243 


Е: RS ——— 


--- = "əчҺң“Ә--------------|------------- 


(145) FF/Eng. #/Hr. 1,180 1,190 1,160 1,130 1,100 Í 1,070 

2:06 | TAS Къв. 341 349 355 355 355 | 355 

(105) % RPM 88.5 88.5 87.4 86.3 85.3 84.3 

2:20 IAS Kts. 232 238 242 243 243 243 

(144) FF/Eng. 8/Hr. 1,170 | 1,180 | 1,190 1,160 | 1, 130 | 1100 | 1,070 

2:06 TAS Kts. 330 340 348 355 355 355 355 

(105) % RPM 88.5 88.5 88.5 87.4 86.3 85.3 | 84.4 

2:20 LAS Kts. 224 231 231 242 243 243 243 

(143) FF/Eng. #/Hr. 1,170 | 1, 180 | 1,190 1,170 | 1,140 | 1,110 | 1,080 

230 257 2:06 TAS Kts. 329 339 347 355 355 355 355 
(105) % RPM 88.5 88.5 88.5 87.5 86.4 85.4 84.4 

2:19 IAS Кїз, 223 230 236 242 243 243 243 
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-10 
-15 
-20 
(138) 
2:15 
-25 -57 
(105) 
2:30 
(137) 
-30 -57 2:14 
(105) 
2:29 
19 Feb 62 


| FF/Eng. #/Hr. 


| JAS Kts. 


A A | 
CANADAIR 


ғ 
operating manual 


NORMAL CRUISE 
“FOUR ENGINES 88.5% LP RPM (164%К) 


TIME 
HR, MIN. 


SS 
WEIGHT 218 200 190 180 170 160 150 
(10008) еру 190 180 170 160 150 140 


TAS Kts, 
% RPM 
IAS Кїз. 


FF/Eng. #/Hr. 
TAS Kts, 

% RPM 
IAS Kts. 


FF/Eng, #/Hr. 
TAS Кїз. 

% RPM 

IAS Кїз. 


FF/Eng. #/Hr. 
TAS Кїз, 

% RPM 

IAS Кїз. 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 
IAS Кїз. 


FF/Eng, #/Hr. 
TAS Kts. 

% RPM 

IAS Кїз. 


FF/Eng. #/Hr, 1,010 
TAS Къв, 333 
% RPM 88.5 

210 


———— | سس‎ көкем) 


FF/Eng. #/Hr. 1,050 | 1,050 


TAS Kts. 331 342 
% RPM 88.5 88.5 
IAS Kts. 211 219 


FF/Eng. #/Hr. 1,100 | 1,110 


TAS Kts. 342 351 
% RPM 88.5 88.5 
IAS Кїз. 221 228 
FF/Eng. 1,100 | 1, 110 
TAS Kts, 342 351 
% RPM 88.5 88.5 
IAS Kts. 222 229 


| — 


342 351 
88.5 88.5 


1, 110 
351 
88.5 
228 


1,110 

350 
88.5 
IAS Kts. 227 


d M мыс مو‎ мене 


1,100 | 1,110 


222 229 


ZFW 155,000 LB & LE: 


«t 


30,000 Е 
120 110 
110 100 


Reese seme Балы ыалы а бза | notnm oe | —o Úü— 


1,030 | 1,030 


357 362 
88.5 88.5 
227 231 
ғаны 
1,060 1,039 
361 361 
85,4 84.9 
233 233 
1,050 1, 020. 
357 357 
85,7 84.7 
233 | 233 


,س ي — 


1, 040 1, 010 


355 355 
85.6 84.6 
233 233 
1,030 | 1,000 
355 355 
85,5 84.5 
233 233 
1, 000 

355 

84.5 

233 


1,040 | 1,010 


355 355 
85,6 84.6 
233 233 
Section 
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CANADAIR 
сле? 
Operating manual 


3. Intermediate Cruise, Four Engines 


The.intermediate cruise performance is presented in Pages 2.60 to 2. 84 for 
each 1,000 foot altitude between 10,000 and 24,000 feet and for each 2,000 
foot altitude between 24,000 and 30,000 feet. Data are included for the 
ambient temperature range of ISA ~ 30“ C to ISA + 20°C with the following 
exceptions: 11,000 and 13,000 feet, ISA to ISA + 20°С; 21,000 and 23,000 
feet, ISA - 30°C to ISA. This variation in altitude over the temperature range 
is related to the practical operational altitudes as a function of power 
available. At lower altitudes where the limit V,,, speed is a factor, the data 
are segregated by zero fuel weights, similar to the arrangement as 
discussed in the section related to Normal Four Engine Cruise. 


In most cases, these charts call for flying at an rpm somewhat less than 
maximum recommended cruise. This procedure should therefore be 
employed only when restricted to a given altitude and it is desired to seeka 
compromise between minimum fuel consumption and high speed operation. 
Improved range would be obtained by using the maximum recommended 
cruise rpm at the higher altitudes attainable with this power (See Figure 1-1 
and the Normal Four Engine Cruise charts). 


When variation in rpm and fuel flow are indicated, the elapsed time column 
(at the left) identifies the related weight in thousands of pounds (in brackets). 
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ZFW 155.000 LB 


INTERMEDIATE CRUISE FOUR ENGINES ALT 10,000РТ 


T 
130 120 
120 110 


GROSS 
TIME W SIGHT 
HR. MIN, (10004) 
IAS Кїз. 
430 FF/Eng. #/hr. 
% RPM 
TAS Kts. 
+25 
(195) 
3 (145) 
2:08 
(194) 
+10 1:43 
(145) 
2:8? 
(191) IAS Kts. 
48 1:45 FF/Eng. #/hr. 
(145) % RPM 
e TAS Kts. 
(190) IAS Kts. 
0 1:46 FF/Eng. $/hr. |1,460 11,420 | 1,390 |1, 330 | 
(145) % RPM 81.6 80.8 79.6 77.9 
2:15 TAS Кїз. 293 293 292 287 
i 
(187) LAS Kts. 253 253 252 247 241 232 221 | 
25 1:48 FF/Eng. #/hr. 11,440 |1,410 | 1,370 11,310 | 1,240 |1,170 | 1,080 | 
(145) % RPM 79.6 78.8 78.0 ¦ 76.3 74.4 72.6 70.4 
2:19 TAS Kts. 291 291 290 284 277 267 256 
[ 
(186) IAS Кїз. 253 253 253 248 241 234 224 
-10 1:49 FF/Eng. #/hr, |1,430 | 1.390 |1,370 | 1,300 | 1,230 | 1,150 | 1,070 
(145) “ RPM 78.6 Trop ТРО 75.2 73.6 | 71.8 | 69.8 | 
2:20 TAS Kts. 288 288 288 281 274 266 
(185) IAS Kts. 253 253 253 241 233 
_15 1:51 FF/Eng. #/hr. |1,410 | 1,380 | 1,350 |1, 280 | 1,210 | 1,140 
(145) 7, RPM 78.9 78.0 17.5 75.8 73.* 71.8 
2:21 TAS Kts. 285 285 285 279 272 263 
(185) LAS Kts, 253 253 253 248 234 
-15 20 1:52 FF/Eng. #/hr, {1,400 | 1,370 | 1,340 | 1,270 | 1,200 | 1,130 
(145) % RPM 78.4 77.6 76.8 75.1 73.3 71.2 
2:21 TAS Кїз. 282 282 282 276 261 
(185) IAS Kts. 253 253 253 248 241 233 
225 1:54 FF/Eng. #/hr. |1, 380 | 1, 350 | 1,320 | 1,260 | 1,190 | 1,120 
| (155) f RPM 77.9 77.% 76.3 74.6 72.7 70.6 
2:14 TAS Kts. 280 280 280 274 266 258 
.185) IAS Кїз. 253 253 253 248 240 233 
E 1:55 ЕЕ/Кар. #/hr. $1,370 | 1,340 | 1,310 | 1,250 | 1,180 | 1, 110 
(155) ^ RPM 77.6 76.7 76.0 | 74,2 72.3 70.1 
2:15 TAS Kts. 277 277 277 | 271 263 255 
TECUM ccc т pent u Z Ма СМ ете | он a клен ан сен 
(185) 145 Кїз. 253 253 253 | 247 240 232 
230 ЗЕ 1:55 FF/Eng. #/һг. [1,360 | 1, 330 11,300 11,230 | 1,160 | 1,090 
= (155) "^, RPM 77.2 76.4 75.% 73.9 72.0 69.8 
2:17 TAS Кїз. 27+ 274 274 268 260 252 
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СА МА А LE 


operating manual 


INTERMEDIATE CRUISE 


GROSS 
WEIGHT 
(1900#) 


TIME 
HR. MIN. 


TAS Кїз. 

FF/Eng. #/hr. 
+30 

% RPM 

TAS Кїз. 


IAS Kts. 

+25 FF/Eng. #/hr. 
% RPM 
TAS Kts. 


(194) IAS Kts. | 247 
FF/Eng. $/hr. | 1, 480 
(115) % RPM 88.5 

2:43 TAS Kts. 295 


(205) IAS Kts, 256 
FF/Eng. f/hr. | 1, 510 
% RPM 

TAS Кїз. 


+15 


IAS Кїз. 
FF/Eng. #/hx, 
% RPM 

TAS Kts. 


+10 


IAS Кїз. 
FF/Eng. f/hr. 
% RPM 

TAS Kts. 


IAS Kts, 
FF/ Eng. #/hr. 
9 RPM 

TAS Кїз, 


Std. 


IAS Кїз. 
FF/ Eng. #/hr. 
% RPM 

TAS Кїз. 


IAS Kts. 262 
410 FF/Eng. #/hr. | 1, 470 
% RPM 80.5 
TAS Kts. 296 
IAS Kts, 264 
_ 15 FF/Eng, #/hr, ] 1, 460 
% RPM 79.9 
TAS Kts. 294 
(205) IAS Кїз. ` 263 
220 25 1:43 FF/Eng. #/hr. | 1, 450 
(155) % RPM 79.4 
2:14 TAS Kts. 291 
(205) IAS Kts. 263 
-25 230 1:45 FF/Eng. #/hr. | 1, 430 
2 (155) % RPM 79.0 
2:15 TAS Kts. 288 
IAS Кїз. 
FF/Eng. #/hr. 
% RPM 
TAS Kts. 
19 Feb 62 е. 


FOUR ENGINES 
учы с эсе}. Ше 


H 


200 190 180 170 160 150 
190 180 170 160 150 140 


253 249 
1,480 | 1,410 
88.5 | 85.1 
302 291 
253 | 249 
1, 460 | 1, 400 
84.9 | 83.2 
299 295 


251 
1, 390 
81.6 
294 


251 
1,390 
79.6 
292 


252 
1, 370 
78.0 
290 


253 
1, 370 
77.0 
288 


258 252 
1,410 1,350 
79.0 77.5 


291 285 
259 253 
1, 400 | 1, 340 

18.4 | 76.8. 
289 283 
258 252 
1,390 | 1, 320 
11.9 | 76.3 
286 280 
259 253 
1,370 | 1,310 
77.5 | 76.0 
283 | 277 
252 


ZF W 
Vno 


ALT _ 


145, 090 LB & LESS 


262/275 KTS EAS 


10,000 FT 
120 110 
110 100 
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ZFW 155,000 LB 


INTERMEDIATE CRUISE FOUR ENGINES о 


ALT 11.000 FT 


210 200 190 180 170 160 150 140 130 120 110 
200 190 180 170 160 150 140 130 120 110 100 


GROSS 
TIME WEIGHT 
HR, MIN, (10004) 


——— ен 


IAS Kts. 
+30 FF/Eng. #/hr. 
% RPM 


TAS Kts. 


IAS Kts, 
FF/Eng. #/hr. 


+25 
% RPM 
TAS Kts. 
(190) LAS Kts. 
+20 з 1:45 FF/Eng. #/һг. 
(145) % RPM 
2:10 TAS Kts. 


(194) IAS Kts. 
+8 1:44 FF/Eng. #/hr. 
(145) % RPM 
2:11 TAS Kts, 


(192) IAS Kts. 
1:45 FF/Eng. 

(145) % RPM 
2:13 TAS Кїз, 


253 


FF/Eng. #/hr. | 1, 460 

82.2 

298 

(190) IAS Kts. 253 
1:48 FF/Eng. #/Нг. Í 1,440 
(145) % RPM 80.5 
2:19 TAS Kts. 295 


LAS Kts. 
FF/Eng. #/һг. 
Us RPM 

TAS Kts. 

IAS Kts. 
FF/Eng. #/hr. 
с, RPM 

TAS Кїз. 


LAS Kts. 
FF/Eng. #/hr. 
Яя. RPM 
TAS Кїз. 
LAS Kts. 
FF/Eng. 8/hr. 


FF/Eng. #/hr. 
T, RPM 


FF/Eng. #/hr. 
0. RPM 
TAS Kts. 


Section 5 
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INTERMEDIATE CRUISE FOUR ENGINES 


GROSS 
WEIGHT D 210 200 190 dii си 160 


IAS Kts, 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


TIME 
HR, MIN. 


И NEN 


+25 


(190) | 145 Кїз. 241 249 248 246 240 235 

+20 +13 1:47 | FF/Eng. #/hr. | 1,440 | 1,440 | 1,400 | 1,340] 1,280 | 1,220 
(115) % ВРМ 88.5 88.5 86.2 84.3 82.3 80.3 

2:43 | TAS Кїз. 293 301 301 296 290 284 


(202) IAS Кїз. 255 253 249 246 240 234 

FF/Eng. #/hr. 1,500 | 1,450! 1, 390 | 1,330] 1,270 1,210 
% RPM 88.5 86.2 84.2 82.4 80.5 78.5 
TAS Кїз. 306 304 299 294 288 281 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


*10 


IAS Kts. 
FF/Eng. #/hr, 
% RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


| ш 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


IAS Kts, 
FF/Eng. #/hr. 
0, RPM 

TAS Кїз. 


IAS Kts, 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


ZFW 145,000 LB & LESS 
Vno 262/275 KTS EAS 
ALT 11,000 FT 


150 140 
140 130 


| ; 
| | E Е ME ЖЕК 
12 


228 2-24 | 2 200 
1.150 1, 090; 1,010 920 


78.2 76.0 | 73.6 7112 
276 267 | 257 243 


227 219 no 196 

1,140| 1,080} 1,000 | 

76.4| 74.2] 72.0] 68.9 
213 263 252 | 236 


$70 
70.1 
247 


208 x 


216 
1, 040 
70,6 
255 


1, 080 
71.2 
263 
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ZFW 155,000 LB 


INTERMEDIATE CRUISE FOUR ENGINES ALT 12.000 FT 


GROSS 
WEIGHT 210 200 180 170 150 140 130 120 
(10004) 200 190 170 160 140 130 120 110 


IAS Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


HR. MIN. 


IAS Kts. 
FF/Eng. #/hr. 
2, RPM 

TAS Kts. 


FF/Eng. #/hr. 
% RPM 
TAS Kts, 


IAS Кїз. 
FF/Eng. #/Ъг. 
% RPM 

TAS Kts, 


IAS Kts. 
FF/Eng. #/hr, 
% RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


(188) IAS Kts. 


Р 1:48 FF/Eng. #/hr. 
Std. -9 
(145) % ВРМ 
2:18 TAS Kts. 


IAS Къв. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


LAS Кїз. 
FF/Eng. #/hr. · 
% КРМ 

TAS К. 


IAS Kts. 
FF/Eng. #/hr. 


FF/Eng. #/ г. 
% RPM 
TAS Kts. 


[ (186) IAS Kts. 


-25 234 1:54 FF/Eng. #/hr. 
(155) 
2:17 
(186) | А 
| 1:55 FF/ Eng. #/hr. 
-30 -39 
| (155) % RPM 
2:17 TAS Kts. 
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«ж 


Д 


ال 


C A NA AIR 
pp 


operating manual 


210 200 190 180 
200 190 180 170 


| GROSS 

TIME W SIGHT 

IAS Кїз. 
FF/Eng. #/hr. 


% RPM 
TAS Kts, 


+30 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


IAS Kts, 242 
FF/Eng. #/hr. [1,400 
% RPM 88.5 
TAS Кїз, 299 


+20 


IAS Кїз, 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


+15 


IAS Кїз. 
FF/Eng. $/hr. 
% RPM 

TAS К. 


+10 


1А5 Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


247 
1,320 
79.6 
295 


+5 


TAS Kts, 
FF/Eng. #/hr. 
%ЕРМ 

TAS Kts. 


247 
1,310 
77.8 


Std. 


LAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


LAS Kts, 
FF/Eng. #/hr. 
9% КРМ 

TAS Кв. 


261 256 251 247 
1,470 1,410 1,340 
81.7 80.2 78.6 76.9 
303 298 292 286 


-10 -19 


IAS Кіз, 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


261 257 
| 1,450 1,390 
81,1 79.6 
300 295 


IAS Kts, 262 257 
FF/Eng. #/hr. | 1,440 | 1,380 
% RPM | 80.6 79.2 
TAS Kts. 298 293 


-20 -29 


(205) IAS Кїз. 263 
-25 234 1:45 FF/Eng. #/hr. 11,430 
% RPM 80.4 
TAS Кїз. 


(205) IAS Кїз, 263 259 253 247 
-30 -39 1:46 FF/Eng. #/hr. F1,420 | 1,360 | 1,300 | 1,230 
(145) Ф RPM 80.0 78.6 77.0 75.4 
2:17 TAS Kts, 293 288 282 215 
19 Feb 62 ^ 


241 
1,260 
77.6 
289 


241 
1,240 


160 
150 


ZFW 145,000 LB & LESS 
Vno 262/215 KTS EAS 
ALT 12,000 FT 


150 140 130 120 110 
140 130 120 | 110 100 


a: 


— 


216 202 
1,020 920 
74.4 71.3 
“265 249 

212 193 
1,000 880 
72.5 69.1 

259 | 237 

209 

970 
70.6 

252 
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ZFW 155,000 LB 


INTERMEDIATE CRUISE FOUR ENGINES | ALT 13,000 FT 


170 160 
160 150 


210 
200 


140 


GROSS 
TIME WIGHT 
130 


HR. MIN. (10004) 


IAS Кїз. 

430 | FF/Eng. #/hr. 
% RPM 
TAS Kts. 


— — сина —— = کک‎ 
|... 


LAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


(182) IAS Kts. 237 244 | 
1:50 FF/Eng. #/hr. 1,360 | 1,370 
(145) 0, RPM 88.5 88.5 


2:11 TAS Kts. 297 304 


(191) IAS Kts. 

1:47 FF/Eng. #/hr. 
(145) % RPM 

2:14 TAS Kts. 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 

LAS Кїз. 
FF/Eng. #/hr. 
f RPM 

TAS Kts. 


(195) IAS Kts. 

1:46 FF/Eng. #/hr. 
(145) % RPM 

2:19 TAS Kts. 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


—— M —À —. ——ÁÀ—— —— 1 .— a. م‎ 


FF/Eng. #/ hr. 
% RPM 

TAS Kts. 

РА5 Кїз. 
FF/Eng. #/hr. 


FF/Eng. #/hr. 
% RPM 

TAS Kts. 

IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. " 

LAS Kts, 
FF/Eng. #/hr. 
7 RPM 

TAS Kts, 
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Al fal 
CANAD AIR 


ге 
Operating manual 


> 


ZFW 145,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES Ма ET 


GROSS 
| TIME Y EIGHT 210 200 190 180 170 160 150 110 
HR. MIN. | (10004) 200 190 180 170 160 150 140 100 
IAS Kts. 
430 FF/Eng. #/hr. 
4 RPM 
TAS Kts. | 
IAS Кїз. | 
425 FF/Eng. #/hr. | 
% RPM | 
TAS Kts. | 


(182) IAS Кїз. 
1:50 FF/Eng. #/hr. 
Tes р: (115) | % RPM 
2:45 TAS Кїз. 
(191) IAS Kts. 243 
1:47 FF/Eng. Я/һг. |1,430 
vr L (115) % RPM 88.5 
2:47 TAS Kts, 30i 309 


(201) IAS Kts. 252 

1:43 FF/Eng. #/hr. 1,420 

zd (125) 7, RPM 85.8 
2:36 TAS Kts. 309 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


IAS Kts. 
FF/Eng. $/hr. 
% RPM 

TAS Kts. 


Std. 1 а. 1 1 


IAS Kts. 
b FF/Eng. #/ћг, 
| % RPM 
TAS Kts, 


FF/Eng. #/hr. 
% RPM 
TAS Kts. 


IAS Kts, 
-10 


IAS Кїз, 
FF/Eng. f/hr. 
% RPM 

TAS Kts, 


- 15 


IAS Kts. 

FF/Eng. #/hr. 

9, RPM | 
TAS Kts, | 


-20 


LAS Kts. 
FF/Eng. #/hr. 

т 9, RPM | 
TAS Kts. | 


-25 


IAS Кїз. 
FF/Eng. #/ г. 
% RPM 

TAS Kts, 


-30 
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+30 


+20 


+15 


+10 


Std. 


/A Al 
CANADAIR : 
pp 


<J 


Operating manual 


ZFW 155,000 LB 


INTERMEDIATE CRUISE FOUR ENGINES AUT 14,000 FT 


GROSS 
WEIGHT 210 200 190 180 170 160 150 140 130 120 110 
HR. MIN, 200 190 180 170 160 150 140 130 120 110 100 
(1000Я) 
А 


IAS Kts. 
FF/Eng. #/hr. 
9$, RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. #/һг, 


(177) IAS Kts, 
1:53 FF/Eng. #/hr. 
+7 E 
(145) 7 RPM 
2:13 TAS Kts. 


(200) IAS Kts. 254 251 246 


ET 1:45 ERIE DE: 8/Һт. 11,450 | 1,400 | 1,330 
(145) % RPM 83.5 82.1 80.3 
2:19 TAS Kts. 310 307 301 
(200) 1А5 Кїз. 246 
one 1:46 FF/Eng. 1,320 
(145) % RPM 79.1 
2:21 TAS Кїз. 298 
(199) LAS Kts. 247 
23 1:47 FF/Eng. 1,310 
7 (145) 7, RPM 79.3 : 
2:24 TAS Kts. 296 
IAS Kts. 247 : 
28 1:50 FF/Eng. 1,300 
(145) % RPM 78.8 ; 
2:27 TAS Kts. 293 
| (198) IAS Кїз. 254 252 248 3 | 
33 1:51 FF/Eng. $/hr. 11,390 | 1,350 | 1,290 
| (145) % RPM 80.9 80.0 78.4 
2:30 TAS Kts, 298 296 291 
(197) IAS Kts. 254 253 248 244 231 | e 
d 1:52 FF/Eng. #/hr. |1,370 | 1,340 | 1,280 | 1,220 | 1,150 | 
(145) % RPM 80.5 79.6 78.1 76.7 74.5 
2:33 TAS Kts. 295 294 288 283 275 
(195) IAS Kts. 246 238 
ET 1:53 (papua 1,210 } 1,150 | 1,070 960 
(145) ^» RPM 76.4 74.5 72.1 68.9 
2:36 TAS Kts. 282 274 264 247 
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19 Feb 62 


INTERMEDIATE CRUISE FOUR ENGINES n 


GROSS : 
TIME WEIGHT 210 200 190 180 110 
HR. MIN. | (10008) 200 190 180 170 100 
IAS Kts. 
FF/Eng. #/hr. 
+30 
9, RPM | 
TAS Kts. | 
IAS Кїз. 
+25 FF/Eng. #/hr. 
% RPM 
TAS Kts. 
IAS Kts. 230 238 205 189 
420 FF/Eng. #/hr. 1,330 | 1,330 920 810 
% RPM 88,5 88.5 72.7 69.4 
TAS Kts. 293 302 260 240 
IAS Kts. 236 214 202 
+15 FF/Eng. #/ћг. |1,380 990 900 
% RPM 88.5 73.5 71.0 
TAS Кїз. 298 268 254 
IAS Кїз. 211 199 
246 FF/Eng. #/hr, 970 870 
% RPM 72.0 69.1 
TAS Кїз. 263 248 
IAS Кїз. 210 
+5 FF/Eng. f/hr. 950 
% RPM 10.4 
TAS Kts. 259 
IAS Kts. 209 
Std FF/Eng. #/hr. 940 
у % RPM 69.2 
TAS Kts. 256 


LAS Kts, 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


IAS Kts, 
FF/Eng. #/ hr. 


-10 23 I M 
TAS Kts. 
IAS Kts, 257 252 247 241 
-15 -28 FF/Eng. #/hr. | 1,430 | 1,360 í 1,300 | 1,230 
% RPM 82.0 80.4 78.8 71.0 
TAS Kts. 305 299 293 286 
IAS Кїз. 242 
-20 FF/Eng. #/Ъг. 1,220 
% RPM 76.7 
TAS Kts. 284 
LAS Кїз. 244 
225 FF/Eng. #/hr. 1,220 
% RPM 76.7 
TAS Kts. 283 


IAS Kts, 
FF/Eng. #/Ъг, 
% RPM 

TAS Kts, 
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INTERMEDIATE CRUISE 


GROSS 
W EIGHT 
(10008) 


IAS Kts. 
FF/Eng. #/hr. 


+30 | 
% RPM 
TAS Kts. 
IAS Kts. 
425 FF/Eng. #/hr, 
9$ RPM 
TAS Kts. 
(173) IAS Kts, 
1:54 FF/Eng. #/hr 
+20 +5 8 . 
(145) % RPM 
2:14 TAS Kts, 
(184) IA S Kts. 
1:50 FF/Eng. #/hr 
+15 0 5 8. . 
(145) % RPM 
2:14 TAS Kts. 
А | (196) IAS Kts. 
+10 2 1:45 FF/Eng. #/hr. 
i (145) % RPM 
2:16 TAS Къв. 
. (198) LAS Kts. 
+5 -10 1:44 FF/Eng. #/hr. 
(142) % RPM 
2:17 TAS Кїз. 
(198) IAS Кез. 
215 1:45 FF/Eng. #/hr. 
(145) % RPM 
2:20 TAS Кїз. 
(197) YAS Kts. 
-20 1:48 FF/Eng. f/hr. 
(145) % RPM 
2 TAS Кїз. 
(197) IAS Кїз, 
-10 25 1:49 FF/Eng. #/hr. 
| (145) % RPM 
2:23 TAS К{з. 
ab) IAS Kts. 
215 230 1:50 FF/Eng. #/hr. 
| (145) % RPM 
2:23 TAS Kts. 
96) IAS Kts, 
-20 235 1:51 FF/Eng. #/hr, 
5) % RPM 
2:25 TAS Kts. 
(197) IAS Къв. 
-25 -40 1:55 FF/Eng. #/hr. 
(145) % RPM 
2:27 TAS Kts. 
(197) LAS Kts, 
1:54 FF/Eng. #/hr. 
-30 -45 
(145) % RPM 
2:28 TAS Кїз. 
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CANAD AIR 
Operating manual 


FOUR ENGINES 


241 
1,310 
88.5 
310 


243 
1,310 
85.4 
309 


242 
1,300 
83.0 
306 


243 
1, 290 
80.9 
304 


244 
1,280 | 1,210 | 1,140 
19.2 77.2 75.2 

203 295 288 


— | 


244 238 232 
1,260 1,200 1,130 
78.3 76.2 ?4.4 
299 292 485 


245 239 232 
1,250 | 1,190 | 1,120 
78.6 76.1 74.8 
297 290 282 


254 254 249 245 239 233 
1,410 | 1,370 | 1,310 | 1,240 | 1,180 | 1,110 
82.3 81.3 79.8 78.2 76.2 74.2 
306 305 300 294 288 281 


— — 


| — —À| 


254 254 250 245 239 231 


1, 390 1, 350 1, 290 1, 220 1, 160 1,090 
81.7 80.8 79.3 77.6 75.7 73.6 


302 302 297 291 284 276 
254 255 250 246 239 232 
1,380 | 1,330 | 1,270 | 1,210] 1,150 | 1,080 
81.3 80.4 18.8 27.2 75.2 | 73.2 
299 299 294 288 281 274 
254 254 249 245 238 232 


1,360 | 1,320 | 1,260 | 1,200 | 1,140 | 1,070 
81.1 80.2 78.7 76.9 75.0 73.0 


296 296 290 285 278 КОЙ 


ZFW 155,000 LB 
Vno 250 KTS EAS 
ALT 15, 000 FT 


210 200 190 180 170 160 150 130 120 110 
200 190 180 ` 170 160 150 140 120 110 100 


19 Feb 62 


ZEW 145, 080 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES а. 


x ALT -o 15,000 FT 


oR 10 200 190 180 
W EIGHT i 9 110 
НЕ. MIN, (10008) 200 190 180 170 100 


LAS Кїз. 
FF/Eng. #/hr. 
% RPM 3 
TAS Kts. 


*30 


IAS Kts. 
FF/Eng. #/hr. 
% RPM i 
TAS Kts, 


IAS Кїз, 
FF/Eng, #/hr. 
% RPM 

TAS Kts. 


(184) | IAS Кїз. 238 

0 1:50 FF/Eng. f/hr. | 1, 350 
(115) % RPM 88.5 

2:48 | TAS Kts. 305 


115 


IAS Kts. 
FF/Eng. #/Ът. 
% RPM 

TAS Kts. 


+10 -5 


IAS Къв. 
FF/Eng. #/hr. 

% RPM ` 
TAS Kts, 


LAS Кїз. 256 253 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


Std. -15 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Кїз. 


IAS Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


~10 2225 


IAS Kts, 
FF/Eng. #/hr. 
0, RPM 
TAS Kts, 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 


TAS Kts. 
(205) IAS Kts. 
-25 -40 1:48 FF/Eng. #/hr. 
è (135) % RPM 


2:38 TAS Kts, 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 
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` INTERMEDIATE CRUISE 


HR. MIN, 


*30 


+25 


+20 


+3 


+15 


+10 


Std LJ 


-15 


(202) 


1:51 


(145) 


АРЧА‏ — — ےا 
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2:30 


Operating manual 


ZFW 155,000 LB 
Vno 250 KTS EAS 
FOUR ENGINES ALT 16,000 FT 

GROSS - 

w EIGHT 210 200 190 180 170 160 150 140 130 120 110 

(10008) 200 190 180 170 160 150 140 130 120 110 100 

IAS Kta, 

FF/Eng. #/hr, 

% RPM 

TAS Кез. I | 

IAS Kts. | 

FF/Eng. #/hr. 

% RPM | | 

TAS Kts. Е 

IAS Kts. 231 

FF/Eng. #/hr. 1,190 

% RPM 83.8 

TAS Kts. 302 

IAS Kts. 231 

FF/Eng. #/hr. 1, 180 1,110 

% RPM 82.0 19.6 

TAS Kts. 300 293 


IAS Kts. 
FF/Eng. #/hr, 
% RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. &/hr. 
% RPM 

TAS Kts. 


IAS Кїз, 254 252 
FF/Eng. #/hr, | 1, 450 | 1,400 
% RPM 85.8 84.1 
TAS Kts. 320 317 
IAS Kts. 254 251 
FF/Eng. #/һг. | 1,450 | 1 380 
% RPM 82.8 
TAS Kts. 313 


IAS Kts. 
FF/Eng. f/hr. 
Tı RPM 

TAS Kts, 


IAS Kts, 
FF/Eng. 
% RPM 

TAS Кїз. 


#/ъг. 


IAS Kts. 
FF/Eng. 
% RPM 

TAS Kts. 


#/hr. 


LAS Kts, 252 
FF/Eng. #/hr. 1. 30 
% RPM 80.8 
TAS Kts. 301 
LAS Kts. 255 252 
FF/Eng. #/hr. 1,370} 1, 310 
% RPM 81.8 80.6 
TAS Kts. 301 298 


19 Feb 62 


AIR 


1 
1 


ZFW 145,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES ма 16,00 FT 


GROSS 
(10004) 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


210 200 190 180 170 
200 190 180 170 160 


140 130 120 110 
130 120 110 100 


HR. MIN. 


IAS Kts, ; 
FF/ Eng. #/ћх, 
% RPM 

TAS Kts. 


IAS Kts. 225 212 204 192 
FF/Eng. #/hr. 1, 270 980 910 820 
% RPM 88.5 76.4 73.9 71.3 
TAS Кїз. 296 278 267 252 
IAS Kts., 239 211 202 191 
FF/Eng. #/hr. 1, 330 970 890 800 

E % RPM 88.5 74.7 72.2 69.4 
TAS Kts, 310 274 262 248 
IAS Kts. 246 1 202 
FF/Eng. $/hr. 1, 360 5 870 
% RPM 86.6 73.0 70.8 
TAS Kts. 316 270 259 
IAS Kts. 247 209 200 
FF/Eng. #/hr. 1,350 940 860 
% RPM 71.6 69.5 
Т.А5 Kts. 314 266 | 255 
IAS Kts. 24? 209 

Sta, 217 FF/Eng. #/hr. 1, 340 920 
% RPM 82.3 70.1 
TAS Кїз. 312 263 
IAS Кїз. 
-5 | 2-22 FF/Eng. #/hr. 
% RPM 
TAS Kts. 
IAS Кїз. 
-10 227 FF/Eng. #/hr, 

% RPM 
TAS Kts. 
IAS Kts. 


9 RPM 
TAS Къв. 


IAS Kts. 
FF/Eng. f/hr. 
00 RPM 

TAS Kts. 


LAS Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


IAS Kts, 
FF/Eng. #/br. 
% RPM 
TAS Kts. 
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Л 
САМА 
Ср 


Operating manual 


ZFW 155,000 LB & LESS 
Vno 250/262/295 КТ5 EAS 
17,000 FT 


. ALT 


INTERMEDIATE CRUISE FOUR ENGINES 


210 200 190 
200 190 180 


GROSS 
TIME WEIGHT 180 170 
HR. MIN. | (10008) 170 160 


IAS Kts. 
430 FF/Eng. #/hr. 
% RPM 
TAS Kts. 
IAS Kts. 
425 FF/Eng. #/hr, 
% RPM , 
TAS Kts. 8 
IAS Kts, | 220 229 234 229 224 217 212 204 194 
+20 +1 FF/Eng. #/hr. 1,240 | 1,240 | 1,230 | 1,170 | 1,110 | 1,040 980 910 830 
% RPM 84.6 82.2 79.8 11.0 74.5 71.7 
TAS Кеа, 304 298 290 281 271 258 
IAS Kts. 202 191 
415 -4 FF/Eng. $/hr. 890 800 
% RPM 72.8 70.0 
TAS Кез, 266 252 
IAS Kts. 200 
410 E FF/Eng. #/hr. 870 
% RPM 71.2 
| TAS Kts. 261 
IAS Kts. 199 
£5 14 КЕ/Епр. #/ћг. 850 
7. RPM 69.6 
TAS Kts. 257 
LAS Кїз. 
Std. -19 FF/Eng. #/hr. 
% RPM Е 
TAS Kts. 
LAS Kts. 
FF/Eng. #/hr. 980 910 
% RPM 71.7 69.7 
TAS Kts, 275 263 
ro ccc qs 88 = |... zs 
LAS Kts. 216 206 
FF/Eng. #/hr. 1,180 970 890 
o RPM 77.8 71.6 69,0 
TAS Kts. 296 272 259 | 
IAS Кїз. 231 223 215 
FF/Eng. $/hr. 1,160 | 1,100 | 1,030 950 
% RPM 71.2 15.4 73.4 71.0 
TAS Kts. 293 286 277 267 
= ——4 
IAS Kts. 237 231 223 | 215 
FF/Eng. 1,280 | 1,220 | 1,150 | 1,090 | 1,020 950 
я, RPM 80.2 78,6 76.8 75,0 72,8 70,4 
ТА5 Kts. 302 297 291 284 275 265 
IAS Кїз. 246 242 237 231 223 214 | 
FF/Eng. #/hr. 1,260 | 1,200 | 1,140 | 1,070 | 1,010 930 
% RPM 79.9 76.6 74.7 72.6 70.0 
TAS Kts. 299 280 272 261 
ще um DOTEM TENE: PEE 
1А5 Кїз. 247 223 215 
FF/Eng. 8/hr. 1,250 1,060 990 920 
% RPM 79.7 74.5 72.2 69.6 
TAS Кїз, 296 259 
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ZF W 155,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES ___ Vno 250/262/275 KTS EAS 


ALT _ 18,000 ЕТ 
GROSS 

WEIGHT D 210 200 190 180 170 160 150 140 130 120 110 
(10004) 200 190 180 170 160 150 140 130 120 110 100 
IAS Kts. 


FF/Eng. #/hr. 
% RPM 
TAS Kts. 


+30 


LAS Кїз. 

+25 FF/Eng. #/hr. 
% RPM 
TAS Kts. 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


195 
820 
72.6 
264 


120 -1 


IAS Kts, 
FF/Eng. #/hr. 
9% RPM 

TAS Kts. 


192 
800 
70.7 
257 


+15 -6 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


191 
800 
69.6 
253 


+10 -11 


LAS Kts. 
FF/Eng. #/hr. 
90, RPM 

TAS Kts. 


*5 -16 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


Std. - 21 


IAS Kts, 
FF/Eng. s/hr. 
% RPM 

TAS Kts. 


-5 -26 


LAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


-10 -31 


LAS Кїз. 
FF/Eng. f/hr. 
% RPM 

TAS Kts. 


IAS Kts. 252 | 248 
-20 за FF/Eng. #/hr. | 1, 390 | 1, 330 
I 9$, RPM 84.0 | 82.6 


TAS Kts. 314 310 


IAS Kts. 252 248 
FF/Eng. #/һг. | 1, 370 | 1,310 
% RPM 83.7 82.2 
TAS Kts. 310 306 


-25 -46 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


248 

1, 240 1, 190 1, 130 1, 070 
80.3 78.7 77.0 75.2 

299 2%5 290 283 
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INTERMEDIATE CRUISE 


IAS Kts. 

+30 FF/Eng. #/hr. 
% ВРМ 
ТАЗ Кїз, 


(158) IAS Kts, 216 
2:09 FF/Eng. #/hr. 1, 180 
(195) % RPM * 88.5 
3:03 TAS Kta. 297 


(167) IAS Кїз. 228 
+15 .8 2:02 FF/Eng. 9$/hr. 1, 230 
1105) % RPM 88. 5 
3:07 TAS Kts. 311 
176) IAS Кїз. 236 
+10 113 1:58 FF/Eng. #/hr. 1,270 
(105) % КРМ 87.8 
3:12 TAS Kts. 318 
1А5 Kts. 236 
+5 FF/Eng. #/hr. 1,260 
% RPM 84.8 
TAS Кїз. 315 
(196) IAS Kts, 237 
€: E 1:50 FF/Eng. $/hr. 1, 250 
| (115) % RPM 82.8 
2:58 TAS Кїз. 313 
(205) IAS Kts. 238 
-5 об 1:48 FF/Eng. #/hr. 1, 240 
| (125) 7, RPM 81.1 
2:47 TAS Кїз, 310 
(205) IAS Кїз. 238 
-10 233 1:46 FF/Eng. 9/hr. 1, 230 
(125) % RPM 81.0 
2:48 TAS Kts. 308 
(205) IAS Kts. 238 
-15 са 1:48 FF/Eng. #/hr. 1, 210 
(125) % RPM 80.4 
2:50 TAS Kts. 305 
(205) IAS Кїз. 239 
-20 да 1:49 FF/Eng. #/hr. 1, 200 
7 (125) 80.0 
| 2:54 302 

ао ыра ыы ا‎ 
(205) LAS Kts. 239 
-25 E 1:49 FF/Eng. #/hr. 1, 190 
(125) % RPM 79.7 
2:56 TAS Кїз, 299 
(205) 1А5 Кїз. 240 
0 ET 1:51 FF/Eng. #/Ъг. 1, 180 
| | (135) % RPM 79.4 
2:43 TAS Кїз. 297 
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| IAS Кїз. 
FF/Eng. #/hr. 
% RPM 
TAS Kts. 


ZFW 155,000 LB & LESS 
Vno250/262/275 KTS EAS 


FOUR ENGINES ALT 19,000 FT 


“С 

PEY. T TRUE GROSS 

FROM | O.A.T. | TIME illo 210 200 190 180 170 160 150 140 130 120 110 
STD. °C HR. MIN. | (10008) 200 190 180 170 160 150 140 130 120 110 100 
ТЕМР. 


224 226 221 216 210 | 203 193 
1, 180 1,160 11,100 | 1,030 970 890 820 
88.5 86.9 83.9 81.3 78.8 15.8 73.0 
308 311 304 | 297 289 279 266 


232 221 221 | 215 
1,210 | 1,150 1 1,090 | 1,020 
87.6 | 84.4 | 81.8 19.2 


315 309 302 294 


232 227 
1,210 1, 140 
84.6 82.3 

312 306 


222 |. 216 
1,070 j 1,000 
78.0 | 75.7 
297 289 
222 216 
1,060 990 
76.2 73.9 


232 227 
1, 200 1,130 
82.6 80.3 
310 304 
232 228 
1,190 1,130 
80.7 78.5 
307 301 


209 
930 
132 
279 


233 
1, 180 
79.1 

305 


233 
1,170 
79.2 
302 


234 
1,150 
78.6 
299 


235 228 

1, 140 1, 080 
78.2 76.4 
297 290 
235 

1, 130 
78.0 
294 
235 
1,120 
77.6 
291 
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ғай 


GROSS 
жент 
(10008) 


160 
150 


TIME 
HX. MIN. 


IAS Kts. 


FF/Eng. #/hr. 
ф RPM 
TAS Кїз. 


+30 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


+25 


IAS Кїз. 
FF/Eng. f/hr. 
% RPM 

TAS Kts, 


*20 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


222 

1, 190 
88,5 

| 307 


+15 


LAS Kts. 
FF/Eng. #/hr. 
h REM 

TAS Kts, 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


+5 -20 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


Std. -25 


83.5 
319 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Кїз. 


1,110 
78.1 
305 


-30 


1А5 Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


229 
1,100 
78.4 
301 


-10 -35 


IAS Къв. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


229 
1, 090 
77.8 
298 


IAS Күз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


229 
1,070 
77.2 
295 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 


TAS Kts. 

IAS Къв. 246 244 240 238 234 229 
FF/Eng. #/һт. |1, 330 1,270 ! 1,210 1,160 1,110 1,050 
9 RPM 84.6 82.9 81.3 78.7. 78.1 76.4 
TAS Kts. 310 307 303 299 294 288 


19 Feb 62 ти 


224 


215 
1, 020 
82.1 
301 


215 
1,010 
80.1 
298 


215 
1, 000 
78.2 

296 


216 
1, 000 
76.3 


ZFW 155,000 LB & LESS 


Vno 250/262/275 KTS EAS 
20, 000 FT 


ALT 


950 
79.1 
292 
208 
940 
77.4 
288 


208 
9 30 
75.5 
285 
208 
920 


210 
920 
72. š 
281 
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ZFW 155,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES ALT 21,000 FT 


GROSS 
TIME 21 D 210 180 170 160 150 140 | 130 120 
HR. MIN. (10004) 200 170 160 150 140 130 120 110 
IAS Kts. 
430 FF/Eng. #/hr. 
% RPM 
TAS Kts. 
IAS Kts. 
425 FF/Eng. #/hr. 
% RPM 
TAS Kts, 
IAS Kts. 
+20 FF/Eng. #/hr. 
0, RPM 
TAS Kts. 
IAS Кїз. 
415 FF/Eng. #/hr. 
% RPM 
TAS К+з, 
{ JAS Кїз. 
410 FF/Eng. #/hr, 
7, RPM 
TAS Kts. 
LAS Kts 
FF/Eng. #/ћг, 
с. RPM 
TAS Kts. 
i187) IAS Kts. 234 241 237 | 233 227 “се 
1:55 FF/Eng. #/hr. 1,310 | 1,300 1,239 | 1,170 | L, 110 
(115) % RPM 88.5 87.8 | 84.5 , 82.4 80.1 
2:58 TAS Кїз. 320 329 323 317 310 
—RM TOTNM ass == E ت‎ ЕЕЕЧУ И اس‎ mE 
(198) IAS Kts. 239 244 240 x 237 232 í 227 
1:50 FF/Eng. #/hr. |1, 370 1, 350 1, 290 1,220 1,160 1,100 
(115) “. RPM 88. 5 87.3 84,8 ве. 8 78.8 
3:00 TAS Кїз. 323 328 324 313 307 
(205) LAS Кїз. 246 243 239 232 | 227 
1:47 FF/Eng. #/hr. |1.400 | 1,340 | 1, 280 1.150 |1, 090 
(115) “4, RPM 87.4 85.8 84. ^ 80.8 78.9 
3:05 TAS Kts. 328 32 319 309 304 
(206) LAS Kts. 245 241 239 232 227 222 216 208 198 
1:48 FF/Eng. #/hr. |1, 390 11,330 | 1,270 1,140 |1,080 |1,020 950 880 800 
(115) % RPM 86.9 85.3 83.6 80.2 78.4 76.4 74.4 71.9 68.8 
3:07 TAS Kts. 323 319 315 306 300 216 
(205) IAS Kts. 245 242 238 236 232 221 
1:49 FF/Eng. #/ћг. 11,380 | 1,320 |1,250 |1,190 | 1,130 |1, ото 
(125) r. RPM 86.5 84.8 83.2 81.5 79.8 78.0 
2:52 TAS Kts. 320 316 312 308 303 298 
(205) LAS Kts. 246 243 239 236 232 228 
1:50 FF/Eng. #/һт. [1,350 |1,300 | 1,240 |1,180 | 1,120 | 1,060 
(125) ғ RPM 86.2 84.6 83.0 81.3 | 79.5 77.6 
2:56 TAS Kts. 318 314 310 305 | 300 295 
и а =. n = и — е "EO Se E es. — 
| (205) LAS Kts. 247 244 240 237 233 
FF/Eng. #/hr. |1,350 11,290 |1,230 |1,170 | 1, 110 
" RPM 86.2 84.4 82.7 81.0 79.2 
TAS Kts. 316 312 307 
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ZFW 155; 000 LB & LESS 


22.000 ЕТ 


INTERMEDIATE CRUISE FOUR ENGINES | ALT 82,000 FT 


| 


ل 


TRUE 
О.А.Т. 
де 


: I 
160 150 140 
150 140 130 


TIME 
HR. MIN. 


GROSS 
WEIGHT 
(19004) 


LAS Kts. 
FF/Eng. #/hr. 


| 
| 
| 

каз л 
| 


%30 
J RPM 
TAS Кїз. 
re —M— л тен к= 
+25 FF/Eng. #/hr, 


% RPM 
TAS Кв, 


— س سے ہمہ سے‎ F 


ІА 5 Kts, | 
FF/Eng. #/һг. | 

% RPM 

TAS Kts. | 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Кїз. 


IAS Kts. 223 229 
FF/Eng. #/ћ7. 
% RPM 


TAS Kts. 


— — 


IAS Кїз. 224 233 231 | 
FF/Eng. #/hr. 1.220 } 1,22 1,186 1,060 | 1,000 930 
% RPM 88.5 88.5 85.53 80.7 78.1 75.4 72 
TAS Кїз, 316 325 323 311 303 294 | 
— tH = س‎ eS ; S 
IAS Kts. 235 | 235 232 229 224 218 212 
FF/Eng. #/hr. 1,280 | 1,230 | 1,180 | 1,120 | 1,060 990 920 
0, RPM 88.5 | 85.4 83.1 81.0 78.8 76.4 | 74.1 1 
TAS Кїз. 326 | 325 321 | 316 310 302 | 292 2 
=-=... | RUM وای ت ست وچ‎ TEE . 
IAS Kts. 237 235 231 227 222 216 208 ; 
FF/Eng. #/hr. 1,270 | 1,220 | 1,170 | 1,119 | 1,040 980 900 
% RPM 85.7 83.9 81.9 79.8 77.6 75,4 73.0 70.4 
TAS Kts. 325 321 305 297 285 | 271 
LAS Kts. 2 4 238 235 | 231 227 222 215 206 | . 193 
FF/Eng. $/hr. 1, 32 | 1,260 | 1,210 | 1,150 | 1,090 | 1,030 260 880 790 
% RPM 8 68 85.2 83.6 81.8 80,0 18.0 75,8 73.0 68.9 
TAS Кїз. 3% 323 319 | 308 302 uy 280 263 
IAS Kts. 241 241 238 235 231 214 | 206 | 
FF/Eng. %/Һг. | 1,400 | 1,310 | 1,250 | 1,190 | 1,130 950 870 
% RPM 88.5 86.0 84.3 82.7 81.0 75.] 72.3 | 
TAS Kts, 331 323 „а и л 289 | 217 
ل‎ EE EERE тоска. me ЕО CEE ee УЛИК кене EE 
(205) IAS Kts. 244 240 238 235 232 215 | 20? | 

-20 245 1:50 FF/Eng. 4/hr. | 1, 360 | 1, 300 | 1,240 | 1,180 | 1,120 940 | 860 
% RPM 87.2 85.4 83.7 82.2 80.6 74.7 71.9 
ТА5 Кїз. 324 320 316 312 308 287 | 215 

- — —€——— = таун таккан ЕЕ ———ÁÁÁ ын ل‎ ы шш ыз 
LAS Kts. 244 240 238 236 ! 231 215 | 206 
FF/Eng. #/hr. 1, 290 1, 230 1,170 1,110 1, 050 990 330 850 
% RPM 85.0 83.4 | 81.8 80.1 78.4 76.4 | 74.3 71.6 
TAS Kts. 316 313 309 | 304 299 292 | 2841: 272 
Nis EE NEG ‘= mto ы DOES Мс Жан 

IAS Kts, 240 . 831 235 231 227 222 215 | 
FF/Eng. #/hr. 1,280 | 1,220 | 1,150 ] 1,100 | 1,040 990 920 | 
% RPM 85.0 83.3 81.6 80.0 78.1 76.2 таа | 
TAS Кїз. 313 310 306 301 296 290 282 | 72 
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МА 
CANADAIR 


operating manual 


ZFW 155,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES EM Vno 250/262/275 KTS EAS 


ALT 43,000 FT 


TRUE GROSS 
О.А.Т. | TIME WEIGHT 190 180 120 110 
°С HR. MIN. | (10004) 180 170 110 100 


IAS Kts, 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


+30 


IAS Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 

IAS Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Kts, 


IAS Kts. 

FF/Eng. 8/hr. 

% RPM 

TAS Kts. 

IAS Kts. 

FF/Eng. 4/hr. 

% RPM 

TAS Кїз, 

IAS Kts. 
FF/Eng. #/hr. 


—— 


FF/Eng. #/hr. 770 
% RPM 9,2 
TAS Kts. 255 
IAS Kts, 99 | 
1:57 FF/Eng. #/һг, 
(115} % RPM . 
| 
(195) IAS Kts. 235 233 229 225 әгі 
1:53 FF/Eng. #/hr. 1,270 | 1,210 1,150 | 1,090 | 1,030 
115) % RPM 86.6 84.6 82.7 80.7 78.6 4 | 
3:03 TAS Kts. 324 320 | 316 311 305 | 
(200) IAS Kts. 240 238 235 233 | 229 226 221 
1:52 FF/Eng. &/hr. {1,350 | 1,310 } 1,250 | 1,190 | 1,130 | 1,080 | 1,020 
(115) “ RPM BH. 5 87.1 85.9 84.0] «2.2 80.2 78.2 
3:03 TAS Kts. 327 324 321 317 312 308 302 
(203) IAS Кїз. 242 238 235 233 229 225 221 
1:52 FF/Eng. #/hr. |1,360 | 1,290 | 1,230 | 1,170 | 1,120 | 1,060 010 
(115) % RPM 88.5 87.1 85.3 83.4 81.6 79.6 77.6 
3:05 TAS Kts. 326 321 318 314 309 304 299 
(205) IAS Кїз. 243 238 236 234 229 226 221 I 
1:51 FF/Eng. #/hr. |1,360 11,290 | 1,230 11,170 | 1,110 | 1.060 000 
(115) % RPM 88.5 86.6 84.8 83.0 81.2 79.3 7.2 
3:07 TAS Кїз. 324 319 315 311 306 302 296 
(205) IAS Kts. 242 238 235 ^23 229 225 219 
1:51 FF/Eng. #/hr. [1,360 11,299 11,220 | 1,160 | 1,100 | 1,050 990 
(115) % RPM 88.5 86.4 84.6 82.6 80.8 78.9 77.0 
3:10 TAS Kts. 322 318 313 309 304 298 292 
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я 


Л 


> 


CANADAIR 


(== о (== 5 


Operating тапџа! 


INTERMEDIATE CRUISE 


°G 
DEV. TRUE GROSS 
FROM | О.А.Т, | TIME WEIGHT 15 
STD. °С HR, MIN. | (10003) P 200 
TEMP. 
ЕДЫ с, с» = 
IAS Кӛз. 
FF/Eng. #/hr. 
% RPM 
| TAS Kts. 


IAS Kts. 
425 FF/Eng. 9/hr. 
% RPM 
TAS Kts, 
(141) IAS Кїз. 
420 213 2:24 FF/Eng. #/hr. 
(105) % RPM 
2:05 TAS Кїз. 
(148) IAS Кїз. 
+15 - 18 2:19 FF/Eng, #/hr. 
(105) % RPM 
3:07 TAS Кїз. 


IAS Kts. 
FF/Eng. #/һг, 
% RPM 

TAS Kts. 


IAS Kts. 219 227 
FF/Eng. #/hr. 1,150 | 1,168 | 1,100 
г, RPM 88.5 87.9 84.5 
TAS Kts. 317 Е 322 
IAS Кїз. 229 227 223 
FF/Eng. 4/hr. 1,210 | 1,160 E 1,090 
% RPM 38.5 | 65.0 | 32.5 
TAS Kb, #28: 355 a 320 
; EUM = Z suara PCM: 
IAS Kits 230 B 27| 224 
FF/Eng. #/һг. 1,210! 1,150 | 0 
С, RPM 85. 8 83.7 81.4 
TAS Кїз, 325 | 322 318 
IAS Kts. 231 | 227 223 
FF/Eng. #/hr. 1,200 | 1, 140| 1,080 
% RPM 85.0 | 83.2 81.4 
TAS Kts. 323 319 | 314 
IAS Kts, E 228 | 324 
FF/Eng. #/hr. 1,180] 1,120 | 1,060 
% RPM 84.4 82.7 80.4 
TAS Кїз. 320 | 316 311 
——— к сы НЕЛЕРИ 
IAS Кїз. 2311 228 
FF/Eng. #/hr. 1,160| 1,110 
% RPM 83.8 82.2 
TAS Kts. 317 | 313 | 
—— — ——Á—Ó 
(200) IAS Kts, 232 | 228 
6 257 1:54 FF/Eng. #/hr. 150] 1,100 
` (115) % RPM 83.6 81.8 
ý 3:07 TAS Kts. 315 310 
+} — = asa bi 2 a= == u ec ee 
(200) LAS Kits. 2.34 236| 233 | 2301 226 222 
1:54 FF/Eng. #/hr. | 1,310 | 1,280 | 1,200 | 1,140 | 1,090 | 1,030 
(115) % RPM 88.5 | 87.3 | 85.4 | 83.5| 81.6 | 79.8 
3:07 TAS Kts. 319 321 ЗІ 312 | 307 302 
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FOUR ENGINES 


200 
190 


217 
1,110 
88.5 
318 


ДЕМ 155,090 LB & LESS 


Vno 250/ 262/275 KTS EAS 
ALT 


24,00€ FT 


188 


| 750 
: .2 72.7 69. 9 
308 299 | 28 | 270 
215 209 га 186 
47 i да 830 740 
77. 0 74. 8 72.4 69.2 
306 1 297: 286 265 
а. اک‎ 
215 | al; Í 233 
360 900 830 
77,4 75.5 72.7 
303 236 285 
216 | 211 | 203 
9550 | $90 | 820 
77, 15.0 | 12.5 
300 293: 
+ P md 
217 212 24 
G40 | вмо | 
75.6 74.6 9 
298 290 os 
216 Е Em | 204 
940 | EU 800 
76.2 i | 71.6 
294 22 | 277 
Жл оры ол, СЕЕ пали 
213 | 208 202 
920 860 806 
76.0 73.8 | 71.4 
290 283 | 274 
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ZFW 155,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES Ma ње 


GROSS 
V SIGHT D 
(10004) 


ІА5 Кез. 
FF/Eng. #/hr. 
% RPM 


210 200 190 
200 190 180 


ик. MIN. 


FF/Eng. 
% RPM 


+25 


TAS Кїз. 

IAS Къв. 

FF/Eng. #/hr. 

% RPM 

TAS Кїз. 

IAS Kts. 193 
FF/Eng. #/hr. 800 
% RPM 76.9 
TAS Кїз. 295 
IAS Кїз. 192 
FF/Eng. #/Ћ7. 780 
% RPM 74.8 
TAS Кїз. 291 


x 


IAS Kts. 210 221 217 
FF/Eng. #/hr. | 1,090 | 1,100 | 1,040 
% RPM 88,5 86.9 84. 2 
TAS Кез. 316 330 325 


—  — ——9À —. —n ا‎ ђе = ---- 


IAS Kts. 222 221 217 213 208 199 
FF/Eng. #/hr. 1,140 | 1,090 | 1,030 980 910 840 


% RPM 88.5 84.9 82.5 79.9 77.0 74.4 
TAS Кїз. 


IAS Кїз. 225 199 
FF/Eng. #/hr. 1,180 |. 830 
% RPM 88.5 85.7 | 2 { 73.4 
TAS Kts. 329 291 
IAS Кїз. 229 227 ¿ 199 
FF/Eng. $/hr. 1,240 | 1,180 | 1,130 810 
% RPM 88.5 86.9 85.0 A 73.8 
TAS Kts. 331 328 288 
IAS Kts. 230 227 199 
FF/Eng, #/hr. 1,230 1 1,170 | 1,120 810 
% RPM 88.5 86,3 84.3 82. ; a6 ; 73.4 
TAS Kts. 330 325 285 
IAS Кїз. 233 229 200 
FF/Eng. #/hr. 1,230 | 1,170 | 1,110 | 810 
7; RPM 88.0 86.0 84.0 5; ; 73.4 
TAS Kts. 329 324 284 
VENTUS Mp saque c cc c ы сы cts cm cud сс Р цену یی س اس‎ с 
LAS Kts. 231 228 ; 200 
FF/Eng. #/hr. 1,230 | 1,170 | 1,110 810 
7 RPM 88.0 86.0 84.0 Е . : | 73.4 
TAS Кїз. 327 322 284 
LAS Кїз. 231 227 200 
FF/Eng. #/hr. 1,230 | 1,170.| 1 810 
% RPM 88.0 86.0 84.0 ; . ; и 73.4 
TAS Kts. 326 321 284 
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Л 
CANAD AIR 


(ses 
operating manual 


SS 


с ZEW 155,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES Ali 24,000 F1 


GROSS 


HR. MIN. | (10004) 200 190 180 170 


IAS Kts. 

+30 FF/Eng. #/hr. 
% RPM 
TAS Kts, 


JAS Kts. 
9, RPM 
TAS Kts. 
+20 
+15 
+10 FF/Eng. #/hr. 


% RPM 
TAS Kts. 
LAS Kts. 
FF/Eng. #/hr, 
% RPM 
TAS Kts. 


+5 


IAS Kts. 
FF/Eng. #/hr. 
7, RPM 

TAS Kts, 


LAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


305 | 294 
202 194 
570 800 


FF/Eng. #/hr. 
% RPM 


TAS Kts. 2 2 
IAS Kts. 202 196 
FF/Eng. #/hr. 5. 790 
% RPM 74.7 
TAS Kts, ` 290 
IAS Kts. 188 
FF/Eng. #/hr. E 19 730 
% RPM 24 74. i 71.8 
TAS Kts. E 290 278 
IAS Kts. 217 212 208 284 ЕТІ 188 
FF/Eng. #/Ъг. 1,040 980 920 . | £00 740 
% RPM 84.1 82.1 80.0 .9 75. 0 72.3 
TAS Kts. 320 314 | 308 | i 
(175) IAS Kts. 
-30 E 2:08 FF/Eng. #/hr. 
(105) % RPM 
3:20 TAS Kts. 
19 Feb 62 А Section 5 
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+25 


+20 


+15 


ZFW 155,000 LB & LESS 


INTERMEDIATE CRUISE FOUR ENGINES ALT 30,000 FT 


-25 


ТІМЕ 
НЕ. MIN. 


(105) 
3:31 
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GROSS 375 И 
Ww NIGHT 200 190 170 160 150 140 
(10008) 200 190 180 160 150 140 130 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Кїз. 


IAS Kts. 
FF/Eng. #/hr, 
% RPM 

TAS Kts, 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


IAS Kts, 
FF/Eng. #/hr. 
0, RPM 

TAS Kts. 


IAS Kts, 
FF/Eng. #/hr. 
0, RPM 

TAS Кїз. 


IAS Кїз. 
FF/Eng. #/hr. 
% RPM 

TAS Кїз. 


IAS Kts. 
FF/Eng. 8/hr. 
% RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 


TAS Kts. 

IAS Kts. 209 205 202 
FF/Eng. #/hr. 990 930 870 
7, RPM 84.5 82.3 79.9 
TAS Kts. 324 318 310 
IAS Kts. 209 205 201 
FF/Eng. #/Ъг. 990 930 870 
% RPM 84.2 82.0 79.7 
TAS Kts. 323 317 310 
IAS Kts. 

FF/Eng. #/hr. 

7, RPM 84.2 82.0 79.7 
TAS Kts. 323 316 309 
IAS Kts. 209 205 201 
FF/Eng. 8 /hr. 990 930 870 
% ВРМ 84.5 82.2 79.3 
TAS Kts. 323 317 310 
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NORMAL DESCENT PERFORMANCE 


Descent at Mach number 0.62 or 250 knots EAS. 
Flight idling power. 

Minimum fuel flow. 

All weights and temperatures. 


Descent to 1, 500 feet. 


DESCENT ALT. (FT) STILL AIR 
TIME FUEL DISTANCE 
FROM (MIN) (LB) (N. MI. ) 
30, 000 1,500 410 
26,000 1,500 _ 370 
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-~J 
о 


сл ос -J 
оо > © 


л 
(м 


N N W о > нъ 
UJ со (2) оо (м СО 


оо 


‚> = 
W 


MEAN 
TAS 
(KNOTS) 


304 


—— d 


276 
270 
260 


240 
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Л 
CANADAIR 
epp 
operating manual 


. PERFORMANCE AT 1.1 V. 


CROSS WEIGHT 
210004) 


PRESSURF | DEY. 


ALTITUDE| From T RUE 
(FEET) a O,^.Y.| IAS KTS 
°C 


28,000! 


26,000! 


24 , 000! 
% RPM 84.3 61.2 
FF/Eng. #/hr. 1,130 1,060 
| де alg | S RPM а5.4 
aod EN | FF/Eng. #/h 1,090 
| я i Ё г ко 
22 , O00" mE on МИННИ ——————— سد‎ 
| | г % RPM 78,9 
Std | -29 | 
| | FF/Eng. 9/hr. n Es 1,050 
жайы Мыз Мы ыдар Е ыты ee esa Beles ee 
as | Lio | ФАРМ 85.9 | эз. 
i | FF/Eng. #/1г. 1,160 , 080 
20 ; 000! ІШ = ЕЕЕ блады А СА Аа ایا و‎ ы ыты Aaaama ss 
RPM 79.2 76.8 
d А To . 
= je FF/Eng. Whe. 1,120 1,050 
+15 6 % RPM 83.7 81.0 
` FF/Eng #/hr. 1,150 1,080 
18,000 — ше ыы и ----- -+—— - -- 
% RPM 77.4 75.1 
Std -21 
| FF/Eng. #/hr. 1,120 1,050 
Z; walls ЛА و و‎ —-6- PE ВАЕНИ ЗА Зађва йылы qan СЛ PP: کک‎ с — ا‎ ње Уң 
ЕЕЕ UE % RPM 81.3 79.0 
| | FF/Eug. #/һт. 1,150 1,090 
15 р 009! paz "m 4 —-- TER rr PLI ENS еккен СЕНЕ НЫ 
| | | % RPM 75.5 
| Std - 17 
ax | | FF/Eng. #/hr. 1,120 
| 315 ‚2 | 7 КРМ 79,8 
a | u FF/Eng. #/һт. 1,150 
14 , 000' | ыы ађан ші СЫ | — — Бр Pom ر کاس‎ РНИ ag نس‎ 
| | | FF/Eng. #/һт. 1,120 
—— E — À—Á + + = E — плена — ———————— —— tg 
| % RPM 77.8 Ке 6 
%15 %6 
|| | | FF/Eng. #/hr. 1,160 090 
000! 17777 жәе зе - = و‎ — ы м ` "ww хе ————— —— M —À ды) ——— — ——— —— - ә 
ET Eu % RPM 72.6 71.3 
| FF/Eng. #/hr. 1,120 | 1,060 
Бал прав тела Meam Ара рта a бшшш rm e m a А кыда з б. 
Да 05 % RPM 76.1 74.3 
| #/һг, 1,160 1,100 
10,000! H- Wisco ш yachas RISEN ысы cen 
| Std ^ ‚ RPM 71.6 70.2 
| НЕ 1,130 1,060 
£d 253 7. RPM 71.6 70.3 
Ë Кид. #/hr. t. 220 1,160 
1,500! ла | = e- An sum Ах 5 -— 


| Std +12 % RPM o5." 68, 5 
| FF/Fng. #/ћг. 1.180 1,120 
АЕ ВИНА ج‎ 
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а ии се 


| т — 


FOUR ENGINES 


1,020 


73.1 
980 


76.6 
1,020 


71,8 
990 


75.0 
1,030 


70.8 
1,000 


73.7 
1,030 


69.8 
1,000 


72.5 
1,050 
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CA NA да R 
operating manual 


ommno. = DIVERSION PERFORMANCE TEMPERATURE 


Wind N.M. to 
Comp. Alternate 
Кн. 


Alt. Ft. 14,500 25,000 25,000 25,000 25,000 
% RPM 72.0 80.9 80.6 80.5 80.3 
Fuel. №. 2,600 5, 300 6, 100 6, 900 9, 200 
Time Hr. Min. 0:35 1:13 1:25 1:36 2:12 


Alt. Ft. 
% RPM 
Fuel. №. 

Time Hr. Min. 


Alt. Ft. 19, 800 25, 000 
% RPM 75.5 80.8 
Fuel. Ibs. 3, 700 5,700 


Time Hr. Min. 0:50 1:18 


Alt. Ft. 
% RPM 
Fuel. Ibs. 

Time Hr. Min. 


18, 500 
74.5 
3, 400 
0:46 


Alt. Ft. 25,000 
9& RPM 80.8 
Fuel. lbs. 5, 500 


Time Hr. Min. 1:15 


25, 000 


23, 400 


25, 000 


0 78.9 80.9 80.5 
4,600 5, 100 6, 200 
Time Нг, Min. 1:03 1:10 1:26 
22,600 24, 200 25, 000 
96 RPM 78.0 79.8 80,8 
*20 Fuel. №. 4, 400 4, 900 $, 400 
Time Hr. Мл. 1:00 1:06 1:13 


Alt. Ft. 11, 100 17, 200 21,600 
% RPM 70,0 73.5 77.1 
Fuel. Ibs. 2, 000 3, 100 4, 100 
Time Hr. Min. 0:26 0:42 0:56 


Alt. Ft. 24,100 | 25,000 
448 % RPM 79.8 ` 80.9 
Fuel. its. 4, 800 5, 300 
Time Hr. Min. 1:06 1:12 


Alt. Ft. 
% RPM 


21,800 23, 300 24,600 
77.1 18.8 80.3 


+ 
6 Fuel. Ibe. 4, 200 4,600 5, 000 
Time Нг. Міл. 0:57 1:03 1:08 
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DIVERSION PERFORMANCE 


CRUISE АТ 25,000 FT, USING INTERMEDIATE CRUISE CHARTS 


FOUR ENGINE | | STANDARD 
OPERATION INCLUDES CLIMB FROM SEA LEVEL AND DESCENT TO 1,500 FT. TEMPERATURE 


500 | 550 m 700 750 800 850 
10, 300 | 11, 300 | 12, 400 | 13,300 | 14, 100 16,200 | 17,100 | 18, 200 
2:18 2:33 2:47 3:01 : t 3:42 3:56 4:11 


N.M. to 
Alternate 


Fuel. lbs. 


Time Hr.Min. 


Fuel. lbs. 11, 300 13, 000 | 13, 900 14, 800 15, 700 16, 600 
Time Hr. Min. 2:33 2:58 3:09 3:22 3:36 3:48 
Fuel. lbs. 8, 700 9, 600 | 10, 400 11, 200 12, 000 | 12, 800 13, 600 14, 400 15, 100 
Time Hr. Min. 1:56 2:08 2:20 2:31 2:43 2:54 3:05 | 3:17 3:27 | 
u | x | IP EO АЕ 
Fuel. tba, 8, 100 8, 900 9, 700 10, 400 11, 200 | 12,000 12, 700 13,500 14, 200 
Time Hr. Min, 1:48 1:59 2:10 2:20 2:30 2:43 2:52 | 3:03 3:14 


Fuel. lbs. 7,600 8,300 9, 000 9, 800 10, 400 111,200 11, 900 12, 600 13, 300 


| 


| | | | 
Time Hr. Min. 1:40 ри 2:00 | 2:11 2:20 2:30 2:41 | 2:52 - 


Fuel. lbs. 7, 200 7,800 8, 500 x 9, 200 9, 800 | 10, 500 11, 200 11,800 12,500 | 


Time Hr.Min. 1:34 1:44 | 1:54 2:03 2:12 | 2:21 2:30 

Fuel, lbs. 6, 800 ul 8,000 | 8,600 | 9,300| 9,900 | 10,500 
| 

Time Hr. Min. 1:29 1:37 | 1:46 1:55 2:04 | 2:13 2:22 


Fuel, lbs. 6, 400 7,000 | 7, 600 8, 200 


Time Hr, Min, 


==... 


Fuel, lbs. 9, 600 10; 100 
Time Hr. Min. 2:08 2:15 
Section 5 
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CANAD AIR 
er 


operating manual 


SECTION 5 
PART 3 


1. Three Engine Climb 
The three engine climb is conducted at 95.1% LP rpm (14, 500). 


The five tabular charts, Pages 3.2 to 3.6, are distinguished in terms of pre- 
vailing temperature anomaly, namely; 


ISA 

ISA + 5°C 
ISA + 10°C 
ISA + 15°C 
ISA + 20°C 


On each chart, as a function of take-off weight and pressure altitude, the 
following information is presented; 


TAS, Average true airspeed, knots. 
Fuel, Pounds of fuel consumed. 
Time, Hours: Mins.elapsed. 


In addition, the IAS airspeed is shown as a function of weight. 
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ТНКЕЕ ENGINE 
OPERATION CLIMB TABLE 95. 1% ¿PRPM 5% 


TAKEOFF 


GROSS WEIGHT 140 130 
PRESSURE 
ALTITUDE 150 145 
201 190 


2, 900 2, 300 
0:40 0:31 


— ---- — — е... 


203 193 184 174 
3, 040 2,440 | 2,020 1, 710 
| 


0:40 0:31 0:25 0:21 


186 178 169 


2,520 | 2,100 |1,790 |1,510 
0:31 0:26 0:22 0:18 
190 . 182 174 165 


2, 180 1,850 1,590 1,370 
0:26 | 0:21 0:18 0: 1% 


дара ЧИН — — — nas ame: 


—À 


216 | 208 184 | 1% | 169 | 161 
4,360 13,270 1,880 | 1,620 |1,410 |1,230 
0:52 0:38 | 0:21 0:18 | 0:16 | 0:14 
180 172 165 157 
3.310 |2, 660 1,650 | 1,440 |1,260 |1, 100 
5 0:18 | 0:16 | 0:14 | 0:12 
| | 220 216 к 209 202 196 176 | 168 | 161 | 153 
| 4,950 14,240 |3,270 [2,650 12,250 1,440 |1,260 11,110 970 
x 0:55 | 0:46 | 0:36 | 0:28 | 9:24 0:15 | 0:13 | 0:12 | 0:10 
а атынан арынын я x RN AIME UM O ue e ска ОРИ. женл 
c E с | 209 | гоз 2197 | 7190 172 165 LT ND 
FUEL # 4,110 [3.600 [3,200 12,680 (12,200 11,890 [1,250 |1,090 970 860 
TIME | | | 
HR. Min. | 0:43 | 0:37 | 0:33 | 0:27 0:22 0:19 0:13 0:11 | 0:10 | 0:09 
a" ЕТ е %22---.----әр---------р--- -----к----- - z: E SE E PONE E НЕЩА RR ЫШЫ 
TAS Ки. 209 | 206 | 203 MEO 192 186 168 7158 148 
ЕШЕ-Ж” 73070 2,770 | 2, 520 2,130 1,820 1, 560 1,070 840 750 
Ыр у 0:31 0:28 | 0:25 0:21 0:08 E 07 
x ——— s.s... + — | бы MÀ te 
TAS Kn. | 204 | 202 | 200 | 195 152 | 145 
12000: «J FUEL ^ 12,380 |2,180 12,010 |1, 720 710 | 630 
МЕ c | | | | 
HR. Min,| 0:23 | 0:21 | 0:19 | 0:16 0:07 | 0:06 
—— es ы чысы ыш ын oo ———— фи س‎ Fem ---- ي‎ пи 
TAS Kn. 200 | 198 | 155 140 185 180 150 | 143 
joogi [FUEL 1840 | 1, 700 1 1,360 [1,190 11,040 590 520 
TIME | 
E c Min. | 0:17 | 0:16 | 0:15 | 0:13 :11 :10 0:05 | 0:05 
TAS Ks.) 
восо _ | FUEL # 
TIME | 
-1 THR. Min.| 
| | ore 
[AS Kn. x > 
5000" ТРОЕ * | 


TIME | 
о Min. i 


Section 5 22 Jun 61 
Ра» 3.2 


CANADAIR 
رڪ ڪت‎ 
operating manual 
5° C 
АБОУЕ 


оо CLIMB TABLE 95.1%  LPRPM TEMPERAT GE 


TAKEOFF I 
GROSS WEIGHT P 170 150 


PRESSURE 
ALTITUDE 


204 193 | 183 
35250 d 24°70 | 1,990 


0:45 | 0:34 i 0:27 
———. © 
195 186 | 176 
2,580 | 2,1%0 | 1,770 

| | 
0:35 | : 3 
ти 
2,240 


а | 176 | | 
1,950 | 1,640 


0:23 0: 20 


1,500 | 1,300 
0:16 0:14 


174 || 
1,300 | 1,140 


0:14 | 0:12 | : 


| 
| 
x 
E S 
x 


170 163 
3,460 | 3,150 | 2,850 | 2,400 | 2,000 | 1,690 | 1,450 | 1,250 | 1,100 970 
0:37 0:11 0:10 
207 167 160 
2,690 940 830 
0:27 0:09 0:08 
202 164 157 | 
2,100 760 | 680 
0:11 0:09 0:08 0:07 0:06 


TAS Кн. 
4009 JFUEL / 
TIME 
* 7 |HR. Min. 


Section 5 
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I A 
CANAD AIR 
E 


£— 


operating manual 
оС 
4% 


THREE ENGINE 
OPERATION CLIMB TABLE 95,1% tprem Tenen (ONE 


TAKEOFF 
GROSS WEIGHT 


PRESSURE 
ALTITUDE 


133 
186 
2, 100 
0:30 
179 
1, 850 
0:25 
173 
1, 630 
0:21 
170 
1, 460 
0:18 
165 
1, 310 
0:16 
161 
1,160 
0:13 
157 
1, 040 
0:13 | 0:12 
о anie pue 
TAS Кн. | 168 | 161 | 54 
16000  |FUEL* | | 1,200 | 1,040 | 910 
TIME | | | | 
- 17 | ng. Mio. | 0:13 0:11 | 0:10 
IAS књ. | | 208 171 165 158 | 151 
14000 [FUEL | 3, 380 | 1,160 | 1,020 900 į 800 
TIME | | 
= IS HR. Ма: | | 0:37 z: 0:12 0:11 0:09 0:08 
ME Sousa HUN, EEE итке СИЗИ pan ЖЫНЫ = == 
TAS kts. 209 | 200 204 198 | 154 148 
FUEL ^ | 3, 180 | 2,880 | 2,600 | 2, 120 750 660 
TINE | 
HRM | 0:34 | 0:30 0:27 0:22 0:18 | 0:15 0:08 0:07 
TAS Kn, | 204 | 201 | 199 194 188 | 183 152 146 
rust” | 2,460 | 2,210 ! 1,990 | 1,650 |1, 390 | 1,190 610 | 550 
TIME FTN a ка "e "m 
HR. i. 0%25 0:23 0:20 0:17 0:14 0:12 0:06 0:05 
TAS Кн. | | 
FUEL | 
ИМЕ | 
HR Min. | 
2 ; -4 = = eee E - — 
TAS Kts. | Ë 
FUEL ^ | 
TIME 
НК. Min. 
TAS Ка. | 
FUEL # 
TIME 
HR. Min. 
Section 5 22 Jun 6i 
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A A 
CA N A DAI R 
operating manual 
15°C 
ABOVE 
TURLE ENGINE STANDARD 
OPERATION CLIMB TABLE 05. 1% ІРРРМ TEMPERATURE 
“TAKEOFF” j ! | 
Cross weicht |) 210 205 200 170 160 150 140 130 , 120 110 
x 1000” | 
PRESSURE 
ALTITUDE 180 176 171 166 161 156 150 
STD. ТЕМР. 


0:23 
171 
1, 550 


0:36 0:28 
189 180 
2,230 | 1, 820 
| 0:29 | 0:24 0:20 
La ткен a EE ауы ҚАС, ren on бат, СД 1 
| 183 | 175 | 167 
| 0:24 | п:20 0:17 
| 210 179 | del 164 
| 4, 150 1, 660 , 1, 410 |1, 200 
| 0:52 0:20 0:17 0:15 
———— = ——— +h جو‎ Ош — — за: 
210 202 174 3 166 159 
4, 300 | 3, 150 | 1,440 | 1, 240 | 1, 080 
0:52 | 0:37 | 0:20 Ж. | 0:14 | 0:12 
ME ЕРО СИВ GRAIN текке жес ЕН БРЕНА жекен СРЕ ЕЕ 
| 211 203 197 191 184 177 170 јез | 156 
4 400 | 3,210 | 2,560 | 2,060 11,720 | 1,460 1,250 | 1,080 | 940 
0:51 0:37 0:23 0:20 0:17 0:14 | 0:12 0:11 
—— R. F - ی‎ ЧЕРЕН ی‎ a ی‎ ety ak =s инни ика нана асады”; کیک‎ eM TEE E Nt PES 
212 205 199 193 186 179 173 ló6 160 | 153 
14000 | РЕЧЕ! 4,430 |3,150 12,510 | 2,060 | 1, 740 |1,450 | 1,240 | 1,060 | 930 | 810 
TIME | | ` ; 
- 13 | HR. Min. 0:50 | 0:35 0:28 0:22 Q:19 0:16 0:14 0:12 x 0:10 | VL 
194 188 182 176 170 163 156 150 
1,980 |1 620 |1, 390 |1,200 1,020 900 780 680 
0:21 0:18 0:15 0:13 0:11 0:09 | 0:08 0:07 
| 
> М | 
TAS Кї. 184 | 179 | 173 167 160 154 147 
FUEL 7 1, 300 | 1, 120 960 840 730 640 560 
0:14:14 0:12 0:10 0:09 0:08 0:07 0:06 
Lo. | i I MERE == eoe 


— O  —— 


ction 5 
А аре 3, 5 
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Se 
T 


ол | 
CANADAIR 
ср = 


LL 


operating manual "^ 
ABOVE 


THREE ENGIN 
OPERATION CLIMB TABLE 95. 1% LPRPM TEED TURE 


TAKEOFF 
GROSS ивент [у | 210 205 200 170 150 
X 10007 


PRESSURE 
ALTITUDE 156 
STD. TEMP. | 
о 
TAS | is 
тк 3,450 
ТІМЕ 0:46 
- 29 | HR. Min | 
NT up а TAE vo ene 204 196 
20000 _ | FUEL f а Sh 
TIME 


0:47 0:34 


- 25 | HR. Min. | 


(0 [TAS Kts. | 198 191 
18000' | FUEL * | 2,830 |2,240 
TIME 
- 21 | HR. Min. 0:35 0:28 
— — — € а uad v. able ИЕ oS te о —— о pe —— Увео ee —— — M _ P. F 
TAS Kts. | 200 193 186 
16000° | FUEL ^ 2,960 | 2,300 | 1,890 
TIME 
-17 |н. Min. 0:33 0:27 0:22 
TAS Кн. | 201 195 188 181 
14000" _ | FUEL ” | 2,950 | 2,370 | 1,930 | 1,580 
Е TIME : ! : : | | 
= 12 HR. Min | 0:33 0:26 0:21 0:18 
TAS Kts 202 196 190 184 177 
12000 | FUEL # 2,900 |2,270 | 1,860 | 1,520 | 1,300 
TIME | 
-9 HR. Min. | 0:32 0:24 0:20 0:17 0:14 
TAS Kis. | 205 203 | 197 192 186 180 | 174 155 | 148 
10000 [FUEL # | 3,130 | 2,760 |2,170 |1,770 | 1,480 | 1,240 | 1,050 670 580 
-5 |на. Min.| 0:35 | 0:29 0:23 0:19 0:16 0:13 0:11 0:07 0:06 
Е TAS Кв. | | 
gooo! [FUEL ^ | 
| TIME 
-1 HR. Min. 
Вера пода ar a ERE ERN “= Sa = s= SES u 
TAS Kts. 
FUEL # SS 
0 ' 
: MAS TIME 
+3 |HR. Min. 
TAS Kts. 
4000 [FUEL * 
TIME 
%7 |HR. Min. 
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Al Sal f 
CANAD AIR 
pap 


Operating manual 


1A. Three Engine Cruise at 88.5% LP RPM (1164°K) 


Three engine cruise at the intermediate power rating is flown at 88.5% 
(13,500) LP RPM and 1164°K prior to the Vno limit. For the range of 
temperatures and altitudes considered here (15А - 15°C to ISA + 15°C and 
10, 000 to 30, 000 feet respectively) the Удо limit may be encountered in the 
following areas: 


At 15, 000 feet and below for ISA - 15°С and at 11, 000 feet and below for ISA 
conditions. There is no Уло limitation above 10, 000 feet at ISA + 15°С. 


This data may be used where enroute terrain clearances are not a problem, 
such as over-ocean flights. Where enroute clearances become limiting, 
operation at 95.1% LP RPM (Maximum Continuous Power) should be followed. 


12 Jan 62 Section 5 
Pace A БА 


CANADAIR | 


eptratiag тавва! 


15°C BELOW 
STANDARD TEMPERATURE 


` THREE ENGINE CRUISE 88.5% LP RPM (1164°K) ; ни 


‚б -— —— t 


Hr. Min. X 10004 200 190 180 179 160 130 


Tine G. w. P 210 200. 190 180 170 160 140 


— 


(125) FF/ Eng. #/Нг. 
я 3:10 TAS Kts. 
| ; 3:06 [AS Kts. 
(135) FF/ Eng. #/Нг. 
2:57 TAS Kts. 
28,900' | -56 (105) % RPM 
| 2:54 IAS Ке». 
| (145) FF/Eng. #/Нг. i | | | 
‚ 2:47 TAS Kts. 
26.000' | -52 (105) % RPM 
2:43 IAS Кїз. 


. #/Нг. 


2:33 LAS Kts. 


(165) FF/Eng. #/Hr. 
2:27 TAS Kts. | | : 318 
22, 000' (105) % RPM 4. X. ЖАШТУУ 88.5 | 
2:24 IAS Кїз. | т | Вер" 245 231 | 236 | 
i (175) FF/Eng. #/Hr. | 1,4 , 435 1,:50 | 1,455 | 1,460 
| 2:20 TAS Kts. | | | Tr 21 | 316 
(105) 4 RPM | -* 4 8#.5 Í на.5 
2:16 IAS Къв. | | 2:6 1 240 245 
(185) ФЕ/ Рав. 8/Hr. | 1, 485 n 496 | 1,495 | 1,520 
2:16 TAS Kts. 302 308 3.3 31" 
(105) * RPM 88.5 89.5 88.5 44. 5 
2717 JAS Kts. 235 241 | 245 250 
1155) FF/Eng. #/Нг. $113,330 pea 1. 530 
2:13 TAS Къв. ' 309 313 317 
(105) % RPM 38 5 88.5 í IR 5 
2:09 IAS Kts. 245 | 259 | 254 


1 


пи пењања нитрата. 


== -—  — 


este таз, А 
1,545 | 1,550 | 1,560 


(135) FF/Eng. #/Нг. 1,570 1,575 |1, 
2:09 ГАЗ Кеа. 274 255 | 293 310 ! 314 | 
1105) % RPM ВР. 5 88.5 | 85.5 88.5 | 88.5 88.5 
2:06 | IAS Кез. 220 229 236 251 254 258 


(175) FF/Eng. #/Hr. 1,585 1,595 |1, 600 


2.06 TAS Kts. 278 288 295 
1105) “% арм 88.5 88.5 88.5 
JAS Къв. 


2:03 226 235 242 


——————— 


- ——— — че 


(156) FF/Eng. #/Hr. 1,630 | 1,640 | 1,645 | 1,645 [| 1,650 11,615 
2:04 TAS Kta. 282 | 290 231 304 306 306 (SEE FOLLOWING PAGE 
(145) % RPM 48.5 88.5 88.5 88.5 88.4 87.5 FOR Z. F. w | 
233 240 247 | 254 | 255 255 ОҒ 145.000 LB & LESS) 


IAS Къв. 


——(——————— еи е. 


аа ——— m— € — 


FF/ Erg. #/Hr. 


| 1,675 | 1,675 | 1.680 [1,6575 | 1,640 | 1,605 EEE TOLONE 
2:00 TAS Kts. 284 291 297 331 361 301 о > » РАСЕ. 
(145) | % RPM 88.5 | 88.5 | 88.5 | вв | 87.2 | 86.4 A 4 Ж 
2:05 LAS Kte. 239 245 250 255 255 255 GF 145,000 БРЕ LESS) 
(180) FF/Eng. #/Hr.| 1,705 | 1,715 | 1,720 [1.705 | 1,570 | 1,635 | >, 605 š Р РИСИ 
1:58 TAS Kts. 279 286 293 296 | 236 296 296 о. 
(145) % RPM 88.5 | 88.5 ' вв.5 | 88.0 | 87.1 | 86.3 | 85.6 Ба К, 
2:05 IAS Kts. 238 245 251 255 255 255 OF 145,000 LB & LESS) 
(190) FF/Eng. #/Нг.| 1,745 | 1,755 | 1,240 1,665 | 1,630 | 1,600 
1:55 TAS Kts. 281 288 292 | SEE FOLLOWING: PAGE, 
(145) % RPM 88.5 88.5 88.1 FCR Z.F.W. 
2:05 IAS Къв. 244 250 254 OF 145, 000 I.R- & LESS) 
200 FF/Eng. #/ Не. | 1,790 | 1,775 | 1,735 | 
| що ТА5 Ss 283 287 287 (SEE FOLLOWING РАСЕ 
| | : FOR Z.F. W. 
(145) % RPM 88.5 88.0 87.1 | 
2:05 IAS Кїз. 249 £ 253 253 ! ОҒ 145,000 ІВ & LESS) 
(205) FF/Eng. $/Hr.] 1,815 | 1,770 | 1,735 1,625 | 1,595 | ко 
| 1:51 TAS Kts. 283 283 283 283 283 (SEE FOLLOWING PAGE 
1009 (145) % RPM 88.2 | 57.2 | 85.3 83.9 | 83.1 FOR Z.F. W. 
2:05 LAS Кїз. 253 253 253 253 293 |. “СЕЛО EES) 


—Á — — m ا‎  — йі тегі че е . 
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САМА D AIR 
pp 


&— 


Operating manual 


15°С BELOW 
STANDARD TEMPERATURE 


THREE ENGINE CRUISE 88.5% LP RPM (1164%К) ^^^ EXCEPT AS NOTED 


| 
G.W. 200 190 180 170 160 130 120 110 
X 10004 190 180 170 160 150 120 110 100 


Alt. 
(ft) 


26, 000! 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


т 
= 
+ 
иш 
NM 

NM 
| 
О 


FF / Eng. 
TAS Къв. 
% RPM 
IAS Kts. 


FF / Eng. 
TAS Kts. 
% RPM 

IAS Кїз. 


18,000" 


FF/ Eng. 
TAS Kts. 
% RPM 

IAS Kts. 


17,000" 


FF/Eng. 
TAS Kts. 
% RPM 

IAS Kts. 


(SEE FOLLOWING PAGE 
FOR Z.F.W. 
OF 135,000 LB & LESS) 


(SEE FOLLOWING PAGE 
FOR Z.F. W. 
ОҒ 135,000 LB к LESS) 


(SEE FOLLOWING PAGE 
FOR Z.F. W. 
ОҒ 135,000 LB & LESS) 


(SEE FOLLOWING PAGE 
FOR Z.F. W. 
OF 135,000 LB k LESS) 


T В 


Page 3.6С 


operating manual 


15°С BELOW 


THREE ENGINE CRUISE 88.5% LP RPM (1164°K) ZF W: 135,000 LB & LESS 


FF/Eng. #/Hr. 
TAS Kta. 
4$ RPM 
[AS Кв. 

FF/Eng. #/Hr. 

TAS Kts. j у 
28, 000' % RPM 

x IAS Kts. 


FF / Eng. , 
TAS Кїз. 
24,000” % RPM 
IAS Kts. 
i 
22,000' | 


FF/Eng. $/Hr. 
TAS Къв. 

* RPM 

1А5 Kts. 


| FF/Eng. #/Hr. 
i TAS Kts. 

% RPM 

IAS Kts. 


19,000! 


18,090! 


FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


FF/ Eng. 
TAS Kts. 
% RPM 
IAS Kte. 


16,000' 


MM 
EN 
w 


FF/Eng. 
TAS Kts. 
% RPM 
IAS Kts. 


165,000! 


P жәе өн. 


FF/Eng. 
TAS Kts. 
$ RPM 

1А5 Кїз. 


14,000" 


13,900! 


ЕЕ / Eng. 
ТАЗ Kts. 
% ВРМ 

IAS Кїз. 


12,000'] -24 


11,000! -22 
FF/Eng. 
TAS Kts. 
10,000' % RPM 
IAS Кїз. 
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и АЛ 
CANADAIR 
45025 


LJ 


operating manual 
‘REE ENGINE CRUISE 88.5% LP RPM (1164°К) ` 22 - 


ZFW: 145,000 LB & LESS 


С.м. 210 200 190 180 170 160 150 130 120 110 
X 1000# 200 190 180 170 160 150 140 120 110 100 


FF/Eng . $/ Hr. 
TAS Kts. 

% RPM 

IAS Kta. 
FF/Eng. #/Hr. 
TAS Kts. 
ФАРМ 

IAS Kts. 
FF/Eng. #/Hr. 
TAS Кїз. 

% RPM 

IAS Kts. 


FF/Eng. #/Hr. 


a 6 TAS Kts 

| 23,005 % RPM 

i 1А5 Kts. 
кү оо с алыл: л 
! FF/Eng. #/Hr. | 
| TAS Kts. 
кл. % RPM 

| IAS Kta. i 
| 222. 
| МА TAS Кїз. 

! 2 i 07 


% RPM 


| IAS Kts | 


FF/Eng. #/Hr. 
TAS Kts. 
h RPM 


T C ot". 
НЕ mts. 


КЕ; Eng. #/Hr. 
TAS Kta., 
“КРМ 

IAS Kta. 
FF/Eng. #/Нг. 
ТАЗ Kta. 


28,000 


FF/Eng. #/Hr. 
TAS Къв. 
% КРМ 


FF/Eng. 4/Hr. 
TAS Kta. 


FF/Eng. #/Hr. 

TAS Кв 

9$ RPM 

IAS Kta. 
FF/Eng. #/Hr. 

TAS Kts. 

* RPM 

IAS Kts. 

FF/Eng. #/Hr. 

TAS Kts. 

* RPM 

LAS Kts. 


МЕ pep | 


1,666 | 1,670 | 1,670 
273 280 286 
88.5 88.5 88.5 
232 239 246 


1, 680 1, 680 1,680 | 
304 307 309 

88.5 88.5 88.5 
263 265 267 


1,720 1,720 1,725 
304 307 309 
88.5 88.5 88.5 
266 269 271 


FF/Eng. #/Нг. 1,705 1,705 1,710 
TAS Kts. 275 281 286 
% RPM : 88.5 88.5 88.5 


j 1:56 IAS Kts. 238 244 249 


ысы ЗА 12 Jan 62 


С АМА SAIR 
pp 


لے 


operating manual 


STANDARD ГЕМРЕКАТЕ" 


THREE ENGINE CRUISE 88.5% LP RPM (1666) eros. 


T I GM, 210 200 190 180 170 160 150 130 120 110 | 
Es TN ADEL X 10004 200 190 180 170 160 150 140 120 119 1C0 
* ¢ | { 
| | I - OM HON 
А ! = | i | 
| алыр Í| FF/Eng. #/Hr чо LEE 
i y 22 TAS Kte. Su | 365 
(л.н, ў 4^ 1105) % КЕМ вз 5 | Вн" 
| y. 21 LAS Кїз. t83 | 16 
- — m —— م‎ |, a sai nier rc CN Q'uwa Ға ain FT = 
| (125) FF/Ekng. #/Hr. , 060 ; Pobes 
3.09 TAS Kts. Pug. и саан 
Батаны. (105) ФАРМ 88.5 BSS | 
| | 3:08 IAS Кен, Dh | sgr q 
| (135) FF/Eng. #/Hr. о 
| 2:59 TAS Kts. 303 | ali 
26 000 | - 37 (105) % RPM Ви. 5 | ни. к 
d | 2:57 IAS Кїз. | 205 NE 
први n дына wer оженва xe — M ra 
7 А d i (1455 ЕЕ /Ег.в. #/Hr. | 5 E 260 
| TAS Kts, | 397 312 
% RPM | Gh. 5 ян 9 | 
ТАЗ Kts. I عن‎ | ozis | 
FF/Eng. */Hr. i otaa 1120 
ТА5 Кїз. | НИМ x 515 | 
% RPM и X D 
IAS Kts. | 242212 es | 
FF/Eng. #/Hr. МЕ РЕЈ NE С) 
TAS Kts. 510 914 | 
% RPM | 845 BR А | 
IAS Kts. | 232 uam. cd 
FF/Eng. | ‚ 4 | 1,47 } 
% RPM | 845 | Bv 
IAS Kts, у ! 


FF/Eng. #/Нг. 


| ү 
| dí 4x5. dep dise | 
| 4 


TAS Kta. 110 s 1 
% RPM а% 5 E Г 
IAS Кїз. tos 
(175) FF/Eng. #/Нг. 457 
2:19 TAS Kts. "TENE 
17,000' |-19 (105) %- RPM дя к | 
2:17 IAS Къв. 246 | 
— پوپ مو ل — ل‎ < n F а Sa 
(175) FF/Eng. #/Hr. ч 
2:16 TAS Kte. 307 | 312 313 | 
O же (105) % RPM 885 | 88.5 (^ 
2:14 IAS Kts. 245 248 250 
— = TV A-FƏ = сатты іа ке К SURE 
(185) FF/Eng. #/Нг. 530 
2:13 TAS Kte. 312 
15,000' | -15 (105) % RPM 88 5 
2:11 IAS Kta. 254 
FF/Eng. + 1,555 |1,555 [1,560 | 1,560 | 1,565 „565 
TAS Къв. 312 
% RPM 88 5 
IAS Kts. 254 
FF/Eng. I 
TAS Kts. 311 
% RPM | 


2:05 IAS Кїз. 


(SEE FOLLOWING PAGE | 
FOR Z.F М. 
OF 145, 000 LB ё 1 ESS) 


FF/Eng. #/Нг. 
TAS Kts. 

% RPM 
LAS Kts. 


(SEE FOLLCWING PAGE 
FOR Z.F.W, 
OF 145,000 LB & LESS) E 


ر 


س م سے اس 
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THREE ENGINE CRUISE 


30,000! 


28,000" 


26, 000" 


-22 


-18 


24, 000" 


22, 000" 


20,000" |-10 


19,000" 


18, 000" 


17, 000" 


16, 000" 


15,000" 


13, 000" 


12, 000' 


11,000' 


10,000! 


| 12 Tam 62 


FF/Eng. 


FF / Eng. 


G. w. 
X 10004 


у 


#/Hr. 


FF/ Eng. 
TAS Kte. 
% RPM 

IAS Коев. 


#/Hr. 
TAS Kts. 

% RPM 

IAS Kta. 


TAS Kts. 
% RPM 
IAS Kts. 


FF/Eng. 
TAS Kts. 
% RPM 

IAS Кїз. 


#/Нг. 


FF/ Eng. 
TAS Kta. 
% RPM 
IAS Kta. 
FF/Eng. 
TAS Ка. 
% RPM 
IAS Kts. 
FF/Eng. 
TAS Кїз. 
% RPM 
IAS Kte. 


FF/Eng. 
TAS Ке. 
% RPM 

IAS Кїз. 


#/ Hr. 


FF/Eng. #/Нг. 
TAS Kts. 
% RPM 
IAS Kts. 
FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


FF/ Eng. 
TAS Kta. 
% RPM 

IAS Kts. 


#/Нт. 


FF/Eng. 
TAS Kte. 
% RPM 
IAS Кїз. 
FF/Eng. #/Нг. 
TAS Kts. 

% RPM 

IAS Kts. 


FF/Eng. #/Нг. 
TAS Кеа. 

% RPM 

IAS Kts. 


FF/Eng. $/Hr. 
TAS Kts. 

% RPM 
IAS Kts. 
FF/Eng. #/Hr. 
TAS Kts. 

% RPM 

IAS Kts. 


#/Hr. 


#/Нг. 


1,510 | 1,515 | 
251 261 
88.5 | 8 58 

211 220 | 


15°С ABOVE 
STANDARD TEMPERATURE 
ZF Ww: 


155,000 LB & LESS 


| 


170 160 150 140 130 120 110 
160 150 140 130 120 110 100 
1, 000 1,005 | 
278 290 | 
88.5 88 5 
182 190 
12895 1,060 | 1,065 | 
272 285 294 | 
85.5 88.5 8h.5 | 
184 193 199 
1,115 1,120 1,125 1,125 
2 6 f. 279 2885 295 
88. 5 88.5 88.5 ВК. 5 
185 195 202 207 
1,180 1, 185 1, „Й5 


274 283 “90 
ВА о 4 Rh 5 88.5 
20% 210 


197 | 


291 
88.5 
221 | 


1,315 | 1,320 
231 295 


88.5 


у, 350 | 
292 
88.5 

230 


1,35 
295 
88-5 
232 
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2. Three Engine Cruise 


The three engine cruise performance is flown at 95.1% LP rpm (14, 500) to tne 
99% maximum range line, and thereafter at reduced throttle. These are 
presented in Pages 3.8 to 3,18, 


This procedure is used when maintaining constant altitude, обеју ise imorcved 
range is obtained by maintaining full rpm to a higher altitude. 


The tables are presented for every 2,000 foot altitude between 10. 000 feet 

and 30, 000 feet. 

Since there is no conflict with the Vyno Speeds, each altitude table is „ро. сае 
to all Zero Fuel Weights. 
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САМА 
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Operating manual 


AVE 


jo. 


Ww 165, 060 LR ® 13 
259 KT5 FAS 
10,000 FT 


—— — о  — —À 


THREE ENGINE 
OPERATION 


99% MAX RANGE CRUISE 


IAS Kts. 


| FF/Eng. Fr. x 


| O.A.T. | 
че 


G.W. 


x 1000% | ipe 


| 130 


Тіте 


н. MIN. 


+ 


180 
170 


170 
160 


150 
140 


130 
120 


96 RPM 
| TAS Kts. 


x 


IAS Krs, 
FF/Eng. hr. 
% RPM 
TAS Krs. 


TAS Kts. 


IAS Kts. 
FF/Eng. #Љ. 
% RPM 

TAS Kts. 


| 
(145) IAS Krs. | 229 232 | 280 | 227 219| 215} 2101 204 | 196 
1:56 |FF/Eng. “Ane. | 1,720 FOE 45559 1,400 | 1,330 |1,250 11,170 | 1,080 
(195) | oc RPM | 95,1 | 33.9 | 91.8 | 89.8 | . 85.4! 83.1 | 80.6 í 78.1 | 75.4 
3:05 | TAS Kts. | ` 25 | 271 267 262 | 257 250 243 | 234 
sau d Cote ete ey Sues А» iia талыс ea Me ыы Атасы SOLR TRUE Йез Ae AS aa L aoa быз masna TE 
(205) IAS КЊ. АУ ШЕ” | 235 233 | л | 225 a "WI 210 | 203 ¦ 196 
1:52 | FF/tng. hr. | 1,780 11,750 [1,690 | 1,620 11,540 11,479 | 1,390 11,310 | 1,230 | 1,150 | 1,060 
(105) % арм 95.11 "4.1 | 92.0 | 90,0 | 88.0 | 85.6 | Нава р тб, т | ЕЛЕС 
3,09 [TAS Каз 2751: 240 C та 276 | 272 | 266 26 | | 254 | 248 240 | 231 
ү uL бар zi 2 hy cia ИОА E uus کیک‎ АБУЛ ace шал ааъ کے کا‎ де ШАСЫ Ышы ы ua ы €t م ا‎ за nu, Spoke g 
(205) IAS Kis. у! 240 237 236 | 231 | 226 20]. 7215 208 | 202 | 191 
1:49 | FF/Eng. mr. | 1,830 1,750 | 1,690 | 1,620 11,540 1,460 | 1,380 | 1,300 [1,210 11,130 | 1,040 
205) | % RPM 94.5 92,3 | 90.2 | 88.1 85.8 | 83.5 | 81.3, 78.9 | 76.4 | 74.0 || 71.7 
3:13 | TAS Krs. 213 BIOS 279 276 271 265 лш 244 2 Dos 
й 4 | | ш = 4... | за T ананын [gea ee Tet PARE ыыы мини аи ш udi | permesa 
T IAS КЊ. 243 557. 239 237 232 226: 220: 213 206 ! 200 191 | 
| чай: РРА ад Кво D 2830 112700425690: | 1,610. 11,530 11,450 | 1,370 | 128) [1,190 11 100 | 1.010 | 
TEM % RPM | 92.5; 90.5 | 65.5 | 86.3 | 81,0 | 81.8 | 79.41 76.9 | 74.5 ! 72.1 | 69.8 
| sia Í TAS Kts 283 282 | 79 205 7-209 |. 265 256 248 240 | 232 | 222 
ШІ Де ЕК. 248 246 | 242 238 233 | 205 | 196 | 185 
5 | 1:49 |FF/tng. hr. | 1,830 1,760 11,690 |1,610 1,522 li 440 1,170 |1,070 | 980 
А (04) о, RD KA 90. 7 | 5520242 b | 84.5 | 82.3 ! | .5 | yep. 70.2 64.9 
| key | таскњ 286! 483 | 279] 9741 2680 261 А. apa | 236 226 213 
Иа KE желді MOTOR TU و‎ аа азы E ымы polus ue дат ава сет samui es RE EE I 
j | 
| IAS Kts, | E | | 
| FF/Eng. "Ли. | | | 
| % RPM | 
| | TAS Kts, | | | | | 
i З бы кл і S NEN —1 utan E donec i иж а -4 4 -—— риза eie а лае ЛУ 
| IAS Ка | | | | | | 
| FF/Eng. hr. | | | | | | | 
| % RPM | | | | | | | 
: TAS Kts | | | | | | | | 
і i de ПЕРИКЕ eee de ЕЕ espe кенттен енді Фе да ты к мыры. 4 ЕСЕК енен нен. 
| [AS къ. | | | | і 
| FFf/tng. hr. | | x | | | 
| % RPM | | | | | | 
| TAS Kt | MEN 
| | | uis = Go voee pe a pa : мара = x= | EE s === пене 
1А Kis. | | | : | 
| | FF/Eng. f/hr | | | | | | | 
| 6 RPM | | | | x | | 
! | TAS Krs. | | i | | 
i | EOE за ier x d Punime x Jen mus —— uem --4- " паз 
| LAS КК. | | | | | + д 
| FF Епа. "Инь. | | | | | 
| % RPM | | 
i 


n қанда 
— et ee eee 
| 
| 
| 
| 
| 
| 
| 
ге 
| 
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operating manual 


a иж... —— MÀ — =+ 


_ | ZEW 155,000 LB & ы: 

operation. ^ 99% MAX RANGE CRUISE ke Ç `. 
| | Е 

190 180 170 160 150 140 130 | 120 

180 170 160 150 140 130 120 110 


ca — — — 


226 223 


1, 640 | 1, 540 
+20 +11 93.1] 91.1 
279 | 275 
mE ыз 
231 
1, 600 
+15 +6 92.5 
282 


FF/Eng. ФЛе. 
% RPM 
TAS Kts. 


+10 +1 


225| 219| 213| 207 | | 
1,440 | 1, 360 | 1, 270 | 1, 180 1, 090 | 1,000 


IAS Kts. 
FF/Eng. г. 


s 96 RPM 


83.3 80.9 18.2 Та аса Ра 


TAS Қы. 270 263 255 241 258 | 227 
E DECUS өтеле ен 

205 | 188 | 189 

1.160 |}, 070 | 980 

Std. 73.9 | 71.6 | 69.4 
243] 234 223 


———- 


IAS Kts, 
FF/Eng. f/r. 
96 RPM 
TAS Kts. 


IAS Kts. | 
FF/Eng. Ar. 
96 RPM 
TAS Kts. | 
IAS Кв. | 
FF/Eng. f/hr. | | 
% RPM | | 
TAS Kts. | 
e О ЖӨН МИ 
IAS Krs. | | | 
FF/Eng. */hr. | | 
% RPM | 
TAS Kts. ; | 
w == T: = = = 5 Ж і Fem utes d желек TE 
IAS К. 
FF/Eng. */hr. | 
% RPM 
TAS Кі. 


IAS Кв, 
FF/Eng. P/hr. 
% RPM 

TAS Kts. 


1 
Сл 


' ' 
ç к2 
e ыл 
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THREE ENGINE 
OPERATION 


FF/Eng. “Ле. 
96 RPM 
TAS Kts. 


IAS Кв. 
FF/Eng. Ar. 
96 RPM 


TAS Kts. 


IAS Кн. 
FF/Eng. 
Фо RPM 

TAS Kts. 


hr. 


Ë 


IAS Кв. 
FF/Eng. ' 
96 RPM 
TAS Ки. 
{А5 Кн, 
FF/Eng. Ar. 
9c RPM 

TAS Kts. 


б^. 


IAS Kts. 
FF/Eng. 
| % RPM 
TAS Kts, 


и hr + 


IAS Кк. 
FF/Eng. 
| % RPM 

TAS Kts. 


й г. 


IAS Кн. 
FF/Eng. #/hr. 
Фо RPM 

TAS Kts. 

IAS Кн. 
FF/Eng. 
% RPM 

TAS Км. 


#Ље. 


Section 5 
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99% MAX RANGE CRUISE 


| 237| 238 234 | 230 
1, 760 !1, 710 1, 580 |1, 500 
95.1 | 92.8 87. 
290 291 285 
| РСЕ M 
| 
| کک‎ a و‎ ca, соса не aes AS ев 
c — а А ВЕ, ш; | == 
|| 
| | | 
| | | 
цаца папе tes p^ PE rM Nes ciet ی‎ usss 
| | 
| | 
| | | 
x 
ЕКЕН КЕ — mas "NES ыш EE 


— E E c 


ZEW 
V nuo 
ALT 


s... — a ле 


210 
1, 290 
86.2 
268 
212 
1, 290 
84.0 
267 


212 
1, 280 
82.0 
265 


180 170 
170 160 
218 217 215 
1, 530 | 1, 450 | 1, 370 
92.7 | 90.6! 88.8 
279 276 273 
227 221 221 217 
1, 580 |1, 52 1, 450 | 1, 370 
95.1 | 92.0 | 89.3] 86.7 
287 286 218 213 
ЈЕ: 227 224 | 218 
‚620 | 1, 570 |1,510 |], 430 | 1. 360 
k: 95,1 | 92.5 | 89.8 | 87.2 | 84.6 
288 288 283 278 272 
236 233 228 
1, 650 | 1, 580 net 
03.2 | 90.5 | 87.7 
292 | Us 


75.1 
252 


155, 000 LB к 
250 КГУ FAS 


205! 198 
1, 180 11,080 
Ta der q 
253 | 244 
206 | 198 


1,160 11,070 


waqhas و‎ 


LISE 


ОК 


72.7 
¿42 


= 
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САМАРА! Я 
55 


operating manual 


155,090 LE & LESS 
250 KTS EAS 
16,000 FT 


ZEW 
Vno 
ALT 


operation. 99% MAX RANGE CRUISE 


FF/Eng. (Лу, 
% RPM 
TAS Knts. 


(А5 Kts. 
FF/Eng. hr. 
96 RPM 

TAS Kts. 


145 Ке, 
FF/Eng. r. 
96 RPM 
TAS Kts. 
[AS Kts. 
ло | FF/Eng. hr. 
| 96 RPM 
TAS Kts. 
| IAS Км, 
FF/Eng. (Ле. 
2 % RP M: 
TAS Kts. 
LAS үң. 
fr. а 1, 
"e КРМ 
TAS Krs. 
IAS Kts. 
FF/Eng. "т. 
96 RPM 
TAS Кн. 


IAS Км. 
FF/Eng. f/r. 
96 RPM 

TAS Kh. 
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—— . ..... 


ГМ. 155,000 LR & LP SS 
Vno 250 Kis БАЈ 
18,000 ЕГ 


operation. 997 MAX RANGE CRUISE 


160 150 140 130 120 | 110 
150 140 130 120 по ^ I 


FF/Eng. lAr. 
% RPM 

TAS Kts. 

IAS Kts. 
FF/Eng. Mr. 
96 RPM 
TAS Км. 


213 


IAS Кн. 


FF/Eng. Ик. 1,450 
96 RPM 95.1 
TAS Knts. 286 


216 220 217 213 | 
1,410 | 1,330 

I . 91.2| 88.6 
288 284 


IAS Кн. 
FF/Eng. r. 
% RPM 

TAS Кн. 


IAS Kts. 


205 | н ae 


FF/Eng. Mr. 1,170 | 1,070 | $70 
% КРМ 80.4 | 77.21 74.0 
TAS КЬ. 269 | 245 


258 
204 за 186 
1,140 | 1,050 960 


IAS Кн. 
FF/Eng. f/hr. 
% RPM 

TAS Кн. 


iene 2- - ee ف‎ 4 


. r. 


FF/Eng. Луг. 
96 RPM 
TAS Кіз. 


|А5 Kts. 
FF/Eng. f/r. 
96 RPM 

TAS Kts. 


IAS Кн. 
FF/Eng. “Ле. 
% RPM 

TAS Кн. 


IAS Кн. 
FF/Eng. "тг. 
% RPM 

TAS Кн. 


IAS Кн. 
FF/Eng. hr. 
% RPM 

TAS Кн. 


section 5, В 
tanec 3.12 , 


THREE ЕМСІМЕ 
OPERATION 


*30 

*25 

+20 -5 
+15 -10 
+10 -15 


+5 - 20 


Std. -25 


-10 


-20 


-25 
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шд ЕЕ 


жол 
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operating manual 


——— DU 


ЯҒ 155, 700 qu hi & LESS 


99% MAX RANGE CRUISE . 5 


170 160 | 150 Mo | 130 | 
160 150 | 140 130 120 | 110 


IAS Kts. 
FF/Eng. thr. 
Об RPM 

TAS Kts. 


[А5 Kts. 
FF/Eng. f/hr. 
96 RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. hr. 
% RPM 

TAS Kts. 


205| 202| 199 195 
1, 320 |1, 230 11,160 |1,090 | 
93.6 | 91.1 | 88.5 | 85.2 | 

288 283 2928 273 


[AS Kts. 208 205 202 1*6 


=~ 


a Р ———— ا‎ 


81. 8 
265 


190 
1, 000 
80.1 
263 


189 
1,000 


FF/Eng. f/hr. 1, 320 11, 240 (1,160 |1,090 | 
% RPM 92.1 89.2 | 86.4: 83.4 
TAS Knts. 289 | 284 279 Е 

IAS Kts. 211 213 211 206 202 

FF/Eng. т. 1,420 |1,390 |1, 320 |1,240 11,160 11, ово 
% RPM 90.5 | 87.6 | 84.5 81. 


TAS Кн. 290 | 284 | 278 | 270 
\ 


% RPM 
TAS Кв. 


E 
IAS Кн. , 213] 208! 204 | 198 | 
FF/Eng. r. 1, 310 |1, 230 |1, 150 |1, 070 | 
96 RPM 88.5 | 85.4 79.6 
TAS Kts. 290 | 283 | 277 | 268 | 
IAS Kts. 214 | 209 | 205 | 198 | 
FF/Eng. r. 1, 310 11,230 |1, 150 E ото 
% RPM 86.3 | 83.2 | 80.3 | 77.5 | 
TAS Kts. 288 | 282 | 218 | s | 
IAS Kts, | | | 
FF/Eng. "Ле. | 
96 RPM | 
TAS Kts. | 
{AS Кі. 
FF/Eng. Mr. 
% RPM t3 
TAS Kts. 

i 

| 

| 


IAS Kts 
FF/Eng. #/hr. 


IAS Kts. 
FF/Eng. Ahr. 
96 RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. f/hr. 
7o RPM 
TAS Kts. 


IAS ku. d^ у a. d 3 
FF/Eng. f/hr. 
96 RPM 

TAS Kts. 


78.2 
260 
190 
990 

76.3 
258 


190 
280 
74. 5 
255 
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-9 


— s ——À—— — MÓ - — 


n"m—— = Др љиљана мрље та ا ا‎ 


—— но -- гш — —— — Y Á 
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. Л fs 

CANAL 
Дая рана, 

operating mau.al 


ге 


99% МАХ КАМСЕ CRUISE 


| JAS Kts. 


IAS Қы, 


ом. 
Х 1000” 


р 


IAS Kts. 


FF/Eng. f/hr. 


96 RPM 
TAS Kts, 


IAS Кі. 
FF/Eng. hr. 
96 RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. "г. 
96 RPM 

TAS Kts. 


IAS Кі. 
FF/Eng. “r. 
% RPM 

TAS Как. 


% RPM 

TAS КК. 

IAS Kts. 
FF/Eng. Ahr. 
96 RPM 

TAS Kts. 


FF/Eng. f/hr. 
% RPM 
TAS Kts. 


% ЕРІМ 
TAS Kts. 
IAS Kts. 
FF/Eng. MATS 
96 RPM 


96 RPM 


FF/Eng. */hr. 
% RPM 


| TAS К. 


25 ашы — ——  - 


[AS Kts. 
FF/Eng. */hr. 
% RPM 

TAS Kts, 


Vno 
ALT 


ZFW 


155, 
250 KTS EAS 
22,000 FT 


000 LB 


210 200 190 180 170 160 150 
200 190 180 160 
194| 199 
1, 260 | 1, 230 
95.11 93.5 
282 | 289 
203; 202 | 201 196 188 
1,290 1,230 |1,160 |1, 080 | 990 
94.5 | 91.6 | 88.7 | 85.4 | 81.8 
91, 290! 287 | 280 | 269 
occi — 
| 207 | 204 | 202 196 | 188 
| 1, 290 |1, 220 |1,150 11, 070! 980 
| | 92.5: | 59.5. воа 83.2 | 29.8 
| 294| 290| 285 | 277 267 
209 205| 202 | 196 190 
1, 290 |1, 210 |1,140 |1 060 980 
89.8 | 87.1 | Bara | Blg F70 
293 | 288 | 282 | 275 | 266 
| а dL ERN ee t NC MSRP 
209 |. 205.| 202! 196 jj 
1,280 |1, 200 |1, 130 |1, 050 | 980 
87.8 | 84.8 | 82.0 | 73.0 16.1 
290 | 285 | 279 | 272 | 264 
— | | 
| 


22 Jun 61 


Al A 
CANADAIR 


operating manual 


~ 
~ 


THREE ENGINE 99% MAX RANGE CRUISE 


pse д I P X LESS] 
| 
250 KIS FAS 


210 200 190 180 170 160 150 140 | 130, тә ED, 
200 190 180 170 160 150 140 | 130 | i20 ! ane. 406 
| So "E 
| | — 
| | | | 


= aa СВ A 
(135) | IAS Kts. 194 | i04 | к” 
2:48 FF/Eng. fr. 1,190 |, dat HC 130 
+20 e 13 (105) % RPM 95. i | t n E Bed 1 | ^t 
3:22 | TAS Kts. 290 das "59 Га 
(135) IAS Kts 200 19% ЫТ; [M^ 
5 2:46 | FF/Eng. "Ли 152401 а T4203 1 НОЕ qui 
що а (105) % RPM 94 5) 90.4 d; 84.5 
3:22 | TAS Kats. gge 210 „5 ; 
(145) IAS Kts. 201 | Dum Би lak 
Уз 2:38 | FF/Eng. Ar. 1,220| 1,146! 1,062 GRO 
+10 š (105) 96 RPM Wool Ob Sue 3 2.6 
3:24 | TAS Кн. 2941. ЕРИ 05 YE | 
D DS ERU a енеке E E M: 
(155) IAS Кв. 205 203 1991 ум | но | 
+ 5 -28 2:32 | FF/Eng. Mr. 1,2901 1,210] 1,i30 i 1,050 GO 
( 105) 96 RPM 2. 89. B 86. 71 Ве | po e 
3:26 | TAS Kts. 294 2858 j “bli 274 
= ше CI NEC HELME: 
(155) [А5 Kts. 204 200' 194] 188 
! 2:28 | FF/Eng. Mr. 200 | 1,:201 1,050 | что 
Std. -33 | (105) % RPM 87.6 || 84.5! АР? | 79,7 
3:26 | ТА5 Кв. 293| 287 Prop 270 
145 Кн, | x 
_5 FF/Eng. г. | | 
% RPM | | 
TAS Kts. | | 
ENTE: dm E ON CONS — —— Ram s inis ode +- р 
T | | 
LAS Kts. | i | 
-10 FF/Eng. Ar. | i 
96 RPM | 
TAS Ке | | 
IAS Кк. | | 
FF/Eng. #/hr. | 
-15 % RPM . 
TAS Кв. | | | 
یبد‎ ——— —— T —— Ka. oe —— >- .—. E 4 We Vue 
[AS Км. | : 
FF/Eng. */hr. | | 
-20 % RPM | | 
TAS Кв. | | 
مس می‎ a наь арабта. . چت س‎ e جا‎ m o pe ee iaia аы ка дань ~, лайн —-— —- t = س ر‎ —— ‚ө -- 
IAS Kts. | 
-25 FF/Eng. */hr. | 
% RPM 
TAS Кн. | 
usss КЕЛЕТІН ШИЕ Шах ы СЕ UE | к Ое 
IAS КВ. | | | 
-30 FF/Eng. */hr. | | 
% RPM | | 
TAS Къ. | | 
l 
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=. 


TAS К+. 


/ м 
CANAD AIR 
а 


operating manual 


99% МАХ КАМСЕ CRUISE 


210 200 190 180 
200 190 ! 80 170 
IAS Kts. 
FF/Eng. fr. 
96 RPM 
| TAS Кн. 


FF/Eng. thr. 
% RPM 

TAS К+. 

IAS Кв. 
FF/Eng. */hr. 
% RPM | 
TAS Kts. | 


| 
| u Peka zirma Z a повећа maa ou 
(AS Kts, 
FF/Eng. "Лу. 
Yo RPM 


IAS Krs. Т 


FF/Eng. f/hr. 


IAS Krs. 
FF /Ena. 
% RPM 

TAS Kts. 


„Љу, 


% RPM | | 
TAS Kis, | 
| 
i 
| 


IAS кк. | 


FF/Eng. "Лу. 
“ RPM 

TAS Кн. 

IAS Кн. 
FF/Eng. "Ле. 
% КРМ 

TAS Kts. 


— .. 


ҒА 155, 000 LP LESS 


Y no ¿50 KIS BAS 
ALT, 26,000 "т 
| 
150 140 130 120 x 110 
140 130 120 110 100 


195 | 
1, 230 | 1, 
94.0! 9 

293 


198 | 
1.230 | 1, 
93.0 
294 


9 


190 | 
1, 130 |1, 060 
93.2 89.6 


294 290 | 285 


| х 4--- 
194 191 | 187 


|1,19011,12011,0501 970 
| 94.8| 91.2| 81.6 | 83.7 
| 295 293 283 | 283 
| | | Ñ 
197 | 195} 192 | 188 
180 |1,110 11,040 | 970 
2.4 | 89.0 | 85.4 | 81.8 
295 292 288 | 281 
198 194 | 188 
180 |1, 110 {1,040 | 960 
0.0| 86.7 | 83.2 | 79.9 
294 292 | 287 | 279 
| | 
| 
ا‎ 
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ZFW 155,000 LP & LESS 
Vno 250 KTS EAS 
ALT 28,020 FT 


THREE ENGINE 00% MAX RANGE CRUISE 


G.W. 210 200 190 180 170 160 
| 
IAS Kts. 
FF/Eng. fr. 
Se RPM 
TAS Kts. 


IAS Kts. 
FF/Eng. r. 
96 RPM 

TAS Kts. 


— 


120 
110 


+20 


ii Е 


183 | 186 

1,080 11, 040 

+15 -26 95.1 92.2 
290 | 295 

| 187 187 

1, 090 |1, 030 

+10 - 31 | 93.0 | 89.8 


293 | 293 


IAS Kts. 187 184 
FF/Eng. "г. 1, 020 250 
% RPM 87.6 «4.0 


TAS Кі. 290 286 


IAS Кв, 
FF/Eng. r. 
% RPM 

TAS Kts. 


IAS Kts, 
FF/Eng. f/hr. 
96 RPM 

TAS Kts. 


IAS Kts. 
FF/Eng. (Лк, 
96 RPM 

TAS Kts. 


К NN 
!AS Кі. 
Т FF/Eng. “Лк. 


% RPM 
TAS Kts. 


IAS Kts. 
FF/Eng. #/һг. 
% RPM 

TAS Kts. 


-20 


IAS Kts. 
FF/Eng. #/hr. 
% RPM 

TAS Kts. 


-30 
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Е Page 3. 17 


ZFW 155,000 LB & LESS 


Gunz" 99% MAX RANGE CRUISE ма sessi 


G.W. 210 200 190 180 170 160 150 148 130 120 110 
[AS Kts. 
FF/Eng. */hr. 
¢ RPM 
TAS Kts. 


IAS Kts. 
FF/Eng. "Ле. 
% RPM 

TAS Kts. 


А5 Kts. | 

! FF/Eng. r. | 

UN. % RPM | 
| TAS Kts. 


—— т — тен -o e —IITT 


| (115) IAS Kts. | | 
| | 3:20 |FF/Eng. Mr. | 
+15 -30 14105) % RPM | 
1 3:31 TAS Knts. I 


IAS Kts, 
FF/Eng, “ре. 
Se RPM 

ТА2 Krs. 


о Қы. 
FF/E£ng. "Ser, 
е YPM 


184 | 182 

1 000 | 950 
86.5 

295 292 


| 186 | 186 185 
CT 3010 950 
91.9 | 88.2| 84.6 

295} 295 293 


FF/Eng. r. 
% RPM 

TAS Kis, 

IAS Kts, 
FF/Eng. f/r, 
% RPM 


IAS Kts. 
FF/Eng. f/hr. 
% RPM 


TAS Кі. | 
а — M ——À— 2... ? | —- ا‎ 
IAS Kts. | 


FF/Eng. 
% RPM 
TAS Kts. 


FF/Eng. #/hr. 
% RPM 
TAS Қы. 
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n A 
CANADAIR 
(ше: 


operating manual 


3.  Two-Engine Cruise 


The two engine cruise performance is flown at 95.1% LP rpm (14, 500), The 
altitudes shown are every 1,000 feet to 10, 000 feet and thereafter every 
2, 000 feet to 20, 000 feet, 


The performance encounters the Уусу speed limit up to 5, 000 feet, thereby 
requiring separate tables for the affected Zero Fuel Weight groups. 
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Al A 
CANAD AIR 
(ere pen 
operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL 


TWO ENGINE 
OPERATION 


G.W. 
x 1000f 


200 
190 


210 
200 


190 
180 


160 
150 


150 
140 


180 
170 


170 
160 


у 


FF/Eng. #/Hr. 
TAS Kts. 

or % RPM 

IAS Krs. 


——— - 


FF/Eng. 
TAS Кв. 
or 96 RPM 
IAS Kts. 
FF/Eng. “Hr. 
TAS Kts. 

{ or % RPM 
IAS Kn. 


— — ч... 


| "I 
TAS Kts. 
or 96 RPM 
IAS Кн. 
FF/Eng. f/Hr. 
TAS Кн. 
or 96 RPM 
IAS Кн 


о қад естіп 


Mr. 


— ی ع‎ - — — a о — ——— I M—Ór ad 


2,120 
218 


2,120 12,120 
231 


2,120 


225 236 


——— ле, w 


{ 
‚190 ! 2,190 
227 | | 232 | 


Гад Џ 


210 
2,260 
228 


219 | 


سی کے ہیی — з»‏ م سے .22 — 


2,260 
220 


| 
x 
jel 
| 


212 


2,330 
251 


FF/Eng. 
TAS Kts. 
or % RPM 
IAS Kts. 


—— — 


FF/Eng. Mr. 
TAS Kts. 


or 96 RPM 
IAS Кв. 


—— 


FF/Eng. 
TAS Krs. 
or 9o RPM 
| IAS Krs. 


228 


— mM——— 


l / Hr. 


ERE 


FF /Eng. # /Hr. 
TAS Кн. 

эг За RPM 

IAS Kt. 

FF ng. 
TAS Krs. 
or % КРМ 
IAS Ки. 


——— ~ 


Mapei ———— à 


# Ин, 


ЕЕ rg. F/H.. 
TAS Ки. 

or 96 RPM 

IAS Кв. 
FF/Eng. 
TAS Kts. 
or % RPM 
и кн. 


-20 


d. 
22% 


FF/Eng. име. 
TAS Kts. 

or Фо RPM 
JAS Кв. 


Section 
Раце 3, 


x< 


2,330 


acc аа tn В р Ти 


TENTTENU 


ZFW 
Vno 250 KTS EAS 
ALT 1, 000 Y 1 


110 
100 


140 
130 


2,120 
240 


230 


2,190 
249 


2,190 
252 


2,260 | 2,260 
256 | 258 


i 
252 


i 
1... — M — —À— M 


247 | 250 | 


254 
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C A МА AN R 
(5p 
operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL 


~ Ó 


TWO ENGINE 


OPERATION 
= | OAT. 210 | 200 | 190 | 180 | 170 | 160 | 150 | 140 
: C 200 190 180 170 160 150 140 130 
BEN 
^ EN 
+20 +31 2:25 
FF/Eng. (ЛА. 
+15 +26 2:20 TAS Кн. 
ог % RPM 
IAS Kts. 
FF/Eng. Mr. „о 2,210 2,210 | 2,210] 2,210 
or 96 RPM 
IAS Kts. 233 237 241 
| FF/Eng. Mr. 2,280 | 2,280] 2,280 | 2,280| 2,280 | 2,280 | 2,280 
+5 +16 TAS Км. 228 234 239 244 248 252 255 
ог % КРМ 
IAS Кн. 219 231 236 240 244 247 
FF/Eng. Mr. | 2,350 | 2,350 | 2,350 | 2,350 | 2,350 | 2,350 | 2,350 
+11 TAS Кн. 227 234 240 245 250 253 257 
ог % RPM 
IAS Kts. 220 233 245 248 252 


FF/Eng. #/Нг. 
TAS Kts. 
or % RPM 
IAS Ки. 


FF/Eng. #/Нг. 
TAS Кн. 
эс 9e RPM 


[AS Кн. 


FF/Eng. #/Hr. 
TAS Кн. 
or 96 RPM 
IAS Кн, 


FF/]Eng. #/Нг. 
TAS Кн. 
or % RPM 
IAS Кн. 


tw 

i t ' 
с ر‎ 0 
Б C ол өл 
а 
ын 


155, 000 LE 
250 KTS EAS 
2,000 ЕТ 


ZEW 
Vno 
ALT 


120 
110 


110 
100 


130 
120 


MCN ри 
244 247 


2,070 
250 


231 | 234 237 


— 
254 | 
245 248 


2,280 
256 | 


——— — — — орт 


лова поља а» — yg‏ سی 
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ЛЕРДІ 
CANAD AIR 
(iS 
operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL 


TWO ENGINE 250 KIS А“. 


OPERATION 3,000 ЕТ | 
| Dev 
| from 210 200 190 150 140 110 
Std. 200 190 180 140 130 100 
Temp 
+30 
| 
aes } | - ~ — — —— . لمي د |د‎ — 
| | 
+25 TAS Krs. | 
or % RPM 
IAS Кі, | 
4 ———— — жици ээк ^ Ше, Бы — M _ تمص‎ ~ < 2222 ——Ad vm "e = سوہ ے‎ ———— M d -1|----------.. 
| FF/Eng. f/Hr. 2,020| 2,920 2,020| 2,020 
+20 +29 2:29 | TAS Кв. 222 229 235 240 
ог % RPM | 
IAS Kts. 205 211 218 223 
FF/Eng. Mr 2,090| 2,090} 2,090; 2,090 
*15 *24 2:24 TAS Kts. 231 236 241 246 
or % RPM 
IAS Kts 216 


221 225 230 


FF/Eng. Mr. 2,160! 2,160! 2,160| 2,160 


TAS Км. 225| 232 238 243 | 247 251 
or % RPM | 

IAS Кн. 212 219 225 230 234 238 242 24 4 247 

сыйланды a БЕН ИНКА ПЛАЖИ ا‎ Звао cse د‎ РН ТҮРМЕ — +... — еее. я = = C PER. алана 
FF/Eng. (Ле, 2,240| 2,240 2,240| 2,240) 2,240| 2,240! 2,240! 2,240! 2,240! 2,240 
TAS Кв. 225 232 239 244 249 261; 264 
or 95 RPM | 
IAS К. 213 220 228 233 238 | 241] 250. 254 
e AS E al E E GE ا‎ er — Me ss u 
| 

FF/Eng. f/Hr. | 2,3101] 2,310 2,310) 2,3:0| 2,310 | 2,310] 2,310 | | 
TAS Кв. | 232 239 245 250 254 257 260 | 
or 96 RPM | | | | 
IAS Кн. |" пада 229 236 241 245 248 251 | | 

о ee oe — == وت‎ — — M E === эз ج‎ 

í £ | ñ | i 

FF/Eng. */Hr. | i | | | | 

or % RPM | | 

IAS Kts. | 

— = Күсе 9 = | тече те а Ал ees tee рента 
FF/Eng. "/Hr. | | | | | | | | 

TAS Kt. | | | | | | | 

IAS Кн. | | I | | | 
POCHE UE с=с = MÀ | е ео 
FF/Eng. We. | | | | | | 

TAS Ки. | | | | | | 

or % RPM | | | | | 

IAS Къ. | | I 

MP ert ес жат ass ЈЕ к кек ыз | m Дъ [nearer 


TAS Krs. 
lor % RPM 


| 

| 

| 

| 
FFE Rng. f/Hi. | | 

ú | 

Jee. | | зо оо оо оо я ка ЕЖЕ x 
FF/Eng. #/Hr. | B | | че | x 


TAS Кн. | | | 
or 96 RPM | 
IAS Kt. | 
IFF/Eng. #/Hr. | | 
TAS Кн. 
or % RPM | 
IAS Kts. 
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CANADAIR 
(E ішің 
operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 


CONSTANT FLIGHT LEVEL a гаси 


ZFW 155,000 LB | 
TWO ENGINE , Vno 250 KTS EAS Í 
OPERATION ~~ hien 


M talla ...‏ —— ت 


| | | 
| 120 110 


210 | 
110 | 


200 


TAS Кн. 
or % RPM 
[А5 Кн. 


— emt 


FF/Eng. Mr. 
TAS Кн. 

or % RPM 

JAS Kn. 
FF/Eng. Mr. 
or 96 RPM 
IAS Кн. 


ма 


l ond 1,970 1,970 ; 
E 235 "2l 244| 245 

| | | 

201 | | 


Е 215 2191 


+20 +27 


2,040] 2,040 
2531 25t: 


= 
2,040| 2,040 
246 250 


2 2.040 2 2,040] 2,04 
229 236 241 
| 
| 


+15 +22 2:27 | TAS Kh. 


| 
2271 238 234 ¿38 
ulcus vues е 
2,110! 2, 110 Bopp o5 27 
251| 355 — 258 257 


FF/Eng. Mr. 
+10 +17 2:22 | ТА Кн. 

ог 96 КРМ 

IAS Кв. 


FF/Eng. #ИНг. 
+ 5 +12 2:17 ИЖ Кн. 

ог % КРМ 

JAS Кн. 


235 234 2421 244 


2,190| 2,190 2,1 Гор 
231 2384 241 249) 253] 256! 260 202400 265 
| 


| 

| | 223 
2,190 2,190 2,190) 2,190) 2,190 
aA 


216| 223i 229 234 


— €————————— Dr —X поини ا اس سس‎ 


FF/Eng. Mr. 2,2701: 2070. 2,210 2,270 2,270| 2,270 
TAS Kts. 231 238 245 250 254 258 


or % RPM 
IAS Kts. 218 224 233 237 


а —- € — aae ———— 
[] 


а сак --4- па ба oe, as 


Std. 


241 245 


FF/Eng. f/Hr. 
TAS Kts. 
or % RPM 
IAS Kts. 


- 5 


FF/Eng. f/Hr. 
TAS Kts. 
| or 96 RPM 

IAS Кн. 


FF/Eng. #/н‹. 
TAS Кн. 

or % RPM 

IAS Кн. 


FF Eng. У. 
-20 TAS Кі. 

or % RPM. 

IAS Kts. 
FF/Eng. f/Hr. 
TAS Ки. 
or 96 RPM 
IAS Кн. 


FF/Eng. #/Нг. 
TAS Kts. 
or 96 RPM 
IAS Кн. 
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Л) 
CANADAIR 
(5p 
operating manual — 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL 


ТРИ — 155,000 LB 
[Mna 3^0 КМ FAS 
АТ қ 000 к | 


200 190 180 170 160 150 140 130 
199 180 170 160 150 140 130 120 


Too —k r  — H+ — 
— d 


1,920 11,920 11,920 11,920 11,920 |1, 920 
226 234 240 244 248 251 


TWO ENGINE 
OPERATION 


— te — 


ме 
Dev. 


FF/Eng. Mr. 
TAS Кн. 
or 96 RPM 


FF/Eng. #/Нг. 
TAS Kts. 
or 96 RPM 

IAS Krs. 


FF/Eng. Mr. 
TAS Kts. 
or % RPM 
iAS Ки. 


203 211 216 22] 226 228 


FF/Eng. ?/Нг. 


TAS Кн. 227 235 241 246 250 253 256 
or % RPM | | 
206 224 228 231 234 
— Í —yF Y e. PE | F. .AFn a - — 
2,070 |2, 070 2,070 |2,070 |2,070 |2, 079 
228 236 251 255 258 261 
209 217 231 235 238 | 241 
| 2.140 |2, 140 140 |2,140 |. ‚ 140 2 140 
| | 229 237 243 257 263 | 265 
| | IAS Кн. 211 219 225 | 241 
CORNEA" NECS: ОЛЕН тен нен ا‎ Н eee E 2 
FF/Eng. Mr. 2,220 |2, 220 |2, 220 la. 220 |2,220 |2,220 |2, 220 0 | 
T ¿s Duis TAS Кн. 229 231 244 250 254 258 262 1 | 
id d or 96 RPM | 
Inn] nee ueste MN Жап ; Е тін EEE 
FF/Eng. #/нг, | 
TAS Кн. 
or 96 RPM 
IAS Kts. 
FF/Eng. f/Hr. 
TAS Кі. 
эг 96 RPM 
JAS К+. 
FF/Eng. #/Нг 


| FF/Eng. Mhr. 
-20 TAS Кн. 
or 96 RPM 
IAS Кн. 
| | FF/Eng. УН. 
{ TAS Кн. 
| or 96 RPM 
IAS Кн. 
I EEN Кз... 
| FF Eng. */Hr. 
TAS Кн... 
| or % RPM 
IAS Кн, 
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C A ЧАРА! R 
operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL 


———— n———— QR 


ZEW. f55.000JLB Желев | 
Ng 250 KTS EAS 
ALT 6,000 FT 


TWO ENGINE ` 


~ - 


OPERATION 


110 
100 


130 120 


X 1000 200 | 190 | 180 | 170 | 160 | 150 140 | 130 | 120 110 


i 
| 
| 
| 

| | 

Lamm Eus S] Бриен amu | аы ан Men ll пані | H 
FF/Eng. Mr. : 
TAS Kts | x 


G.W. М 210 200 190 180 170 160 150 140 
0 


—— 


or 96 RPM 
d die 


я Ено — =. 


FF/Eng. ‘Mr. 1,880 |1 880 | вво | I4 1,880 | 


TAS Кн. 225 233 239 24 


x | 
| 
| | 
| 
= 
| 
| 
И BETETE 

1 


| 
| 
| 
> 
| 
1 
i 
~ 
© 
Ee 
г 
о 
c 


or 96 RPM 
„12 et ! 


ie Ti | = 
5 MP ПАЗИ ИН al e "tm ——————————— + е-е - 
| 1 i i 
i # Аг, | | | 1,340 11,940 11,940 | 1,930 | 1,940 | | 1,940 
| 
| 


i 
| 226 234 240 245 2501 254: 257 


or 96 RPM ; | | 

IAS Кн. | | 202 209 215 да! 92522 Ина 24] 
РЕ 2 ERT rd. uc —— — | 

FF/Eng. Mr. [2,016 2,010 12,010 |2,010 |2,010 |2,010 12,010 Ld 

TAS Kts. 226 235 | 241 247 251 255 | 254i 261 


145 Кн. 204 | 212 
> 


ис س‎ ss. 


| 


TAS Кв x | 
: | 
А | ; 
ааа ај ла ӨЛКЕ PENAS оаа С Mm" e SN E КН ا ا‎ 
| 


+15 


+10 


а 


FF/Eng. f/Hr. | 2,090 |2,090 |2,090 | 
TAS Kts. ' 236 242 | 248 


| 263 | 266 
| 
220 | 


FF/Eng. f/Hr. 
TAS Кн. 


or 96 RPM 
IAS Кн. 


aet cmm Pe 


ТО —— rn 


FF/Eng. #/Hr. 
TAS Kts. 
or % RPM 
IAS Kts. 


FF/Eng. */Hr. 
TAS Ки. 

or 96 RPM 

IAS КУ. 


FF /Eng. #ИНг. 
TAS Kts. 

or 96 RPM 

IAS Кн. 


-15 


FF/Eng. ?/Нг. 
-20 TAS Кн. 
or % RPM 


| IAS Кн. | | 


FF/Eng. */Hr. 
-25 TAS Kts. 
or % RPM 
IAS Кн. 
FF/Eng. f/Hr. 
TAS Kts. 
or 96 RPM 
IAS Кн. 
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TWO ENGINE 
OPFRATION 


Тіте 
Hr. Min. 


rs 
о 


Ç 


Sect.on 5 


M Қара 
Ване 5.06 


CONSTANT FLIGHT LEVEL — 


FF/Eng . f/r. 
TAS Kts. 

or % RPM 

IAS Kes. 


1 -------- + шш о Á. жу ш 


or % RPM 
IAS Кз. 


IAS Kts. 


FF/Eng. "/Hr. 


TAS Kn. 


FF/Eng. 
TAS Kts, 
or % RPM 
IAS Kts. 


кож жама — = 


FE/Eng. Ун, 


| TAS Kts. 


or 96 RPM 

IAS Кн. 

FF/Eng. #/Hr. 

a Kts. 
% RPM 

IAS Kia 

EF eng. Whe. 

TAS Kts. 

or % RPM 

{А5 Kts. 


-- -------- 


/a\ 


А 
CANADAIR 
ВЕЕР 


operating manual 5 
HIGH SPEED CRUISE 95.195 LPRPM 


e سس‎ н <. —- 


ZEY 
Vno 
ALT 


155.000 Ll. LESS 
250 KTS EAS 
7.000 FT 


—qs 


190 180 170 180 150 | 140 130 110 
180 170 160 150 140 130 120 110 100 
| | 
Ее ОИЕ? ЖОЛ 
| 
-= t. - S 
1,830 |1,330 
248 | '252 
14 | 218 | 222 
H + : saa мыр xc 
11,900 |1,900 nm |1,900 1,900 b 900 |1 ,900 
| 224 232 | 239 1% 245 ` 250 | 254 | 257 
р | 1 
| 198 204 | 210 6 | 222 n 225 | 228 
ЕС буе кше а а A ы: ا‎ 
і | | 
| 1,960 |1,960 |1,960 |1,960 "m 960 |1,960 1,960 
| | 233! "240 | 246 | 7251 255 | 259 | 262 
Жок 5 MAT 
207 214 | 219 228 | 232 | 235 
LI EE. 2. кот CM — о 
(2,040 12,040 12,040 р ‚040 2,040 2,040 12,040 
| 234 | 241 247 | 252 261 | 264 | 266 
210 | 216 | 222 | 226 236 | 238 | 240 
= Желген 2 =a —— — ы — | EDEN WEE — 
120 12,120 г, 120 :2,120 |2,120 |2,120 12,120 |2,120 |2,120 
232 | 241 248 253 258 262 | 265 268 | 271 
210 | 219 | 225 | 229 | 234 238 | 242 245 | 248 
uc a р етене "ТУМ ЕЗЕР СОГ ЕНЕНЕ 
| 
| 
| | 
| | 
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TWO ENGINE ~ 
OPERATION 


Mn A 
CANADAIR 
505 


eperating manual 
HIGH SPEED CRUISE 95.175 LPRPM 
CONSTANT FLIGHT LEVEL — — 


ZF W 155,000 LF, & LESS 
Vno 250 Ki S EAS 


ALT &,000 Е! 


— UU UU UL... MM ME. та ——l d 


130 
120 


180 170 160 150 
170 160 150 140 


210 
200 


| 
FF/Eng. f/Hr. 
TAS Кі, 

or % RPM 

IAS Kts. 


—— зш — — Y — — — | ÀÀ———" ~ -> —— -— — P |Y € IR ет re ت‎ | нн س‎ Р 


FF/Eng. f/r. 
TAS Kts. 
or 96 RPM 
IAS Кв. 


1, 780 
443 


1,780 11, 780 
229 237 


FF/Eng. Mr. 
TAS Kts. 
or % RPM 


IAS Кн. 


| 
„= 
№ 
| 
d 4 


197 204 


1, 850 "Y 850 11,850 11,850 
230 | 238 | 244 3 249 


FF/Eng. f/r. 
TAS Кн. 
or 96 RPM 


IAS Кн. 


— 


FF/Eng. Mr. 
TAS Kts. 

or 96 RPM 
IAS Кн. 

FF/Eng. */H 
TAS Kts 


1,910 [1,910 |1, 910 
| 231 239 | 245 


i 


209 215 


1,990 |1,990 |1,690 1,990 
or % RPM 
IAS Кв 


пч < ! r. s š ; | 
И ; 23% 246 25) 
| 211 x 218 с 222 
FF/Eng. Mr. 2, 070 12, um 2 2, 070 
TAS Кн. ра 238 246 B 2 


or 96 RPM 
145 Кн. 21 220 


1, 990 [1,990 
256 260 


FF/Eng. #/Нг. 
TAS Kts. 
or % RPM 
IAS Ки. 


FF/Eng. "Hr. 
TAS Кн. 
5r 9€ RPM 
IAS Къ. 


FF Eng. f/Hr. 
TAS Кн. 

or % RPM 

IAS Кн. 
FF/Eng. #ИНг. 
TAS Кн. 

or % RPM 

IAS Кн. 


FF/Eng. f/r. 
TAS Кн. 

or % RPM 

IAS Кн. 


Section 5 
Page 3.27 


и Sal 
САМАО AIF 
ریت رت‎ 
operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL ————— 


ZEW 155,000 LB & LEss | 
Vno 250 KTS FAS | 
ALT 9,000 ЕТ | 


120 
110 


TWO ENGINE 
OPEKATION 


210 200 190 180 
20€ 190 180 


110 
100 


FF/Eng. Mr. 
TAS Kn. 

or 96 RPM 

IAS Kts. 


/—————— аа = == 


870 
259 


1, 870 
262 


| 
\ 
і 
' 
| 
| 
t 
} 
| 
uc асады дыны 


or 96 RPM 
JAS Kts., 


225 | 228 
— DV 
940 |. 940 
264 | 267 


Ене си 
| 


FF/Eng. # Анг. 2 | 1,940 |1,940 |1,940 
TAS Kts. | | | 237 | 244 250 
or % RPM | | | 
| | 
| 
| 


кə 


IAS Киз. 206 | 212 215 


— —— t. x ан 


} 
| 
р 
+ ~ 
| 
| 
снаа 
i 


FF/Eng. Mr. 
TAS Кн. 
or 9€ RPM 
JAS Кн. 


12,020 |2, 020 |2, 020 |2, 020 
| 235 244 251 | 251 


| | 207 | 215 | 221 | 


226 


| 


FF/Eng. #/Нг. 
TAS Кн. 
or 9o RPM 


| 
T 


FF/Eng. #/Hr. 
TAS Кн. 

or 96 RPM 

IAS Kts. 


FF/Eng. #ИНг. 
TAS Ки. 

ог 96 КРМ. 

{А5 Кн. 


| 
+ 
- 
P те 


TAS Krs. 
or % RPM 
IAS Кн. 


FF/Eng. /Hr. 


A RÀ — $. — сте... 222 — T 
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МО ENGINE 
OPERATION 


-15 


и . F n 
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я я 
CANAD AIR 
eet 


operating manual 


HIGH SPEED CRUISE 95.1% LPRPM 


CONSTANT FLIGHT LEVEL 


or % RPM 
IAS Кн. 


FF/Eng. “/Hr. 
TAS Krs. 
or % RPM 
IAS Kts. 
FF/Eng. Hr. 
TAS Kts. 
or 96 RPM 
IAS Кв. 


FF/Eng. Mis 
TAS Кн. 

or 95 RPM 

IAS Kts. 


гә 
(м 
lw 
4 
А 
2 
~ 


IAS Kts. 


FF/Eng. #/Не. 
TAS Kts. 

or 96 RPM 

IAS Кн. 


FF/Eng. #/Нг. 
TAS Kts. 

or 96 RPM 

JAS Кн. 


FF/Eng. f/Hr. 
TAS Кн. 

or 96 RPM 

IAS Кв. 


FF/Eng. #/НЕ, 
ТАЗ Krs. 

or 96 RPM 

[AS Кн. 


— - — A _ — Mante m M 


TAS Кн. 
ог % RPM 
IAS Kts. 


FF/Eng. Mr. 


200 190 180 170 
190 180 170 ¦ 160 


| 


160 
150 


1,590 
242 


Vno 


150 140 130 | 
140 130 120 | 


242 : 


голы әбжіл, 


PEW 155.000 DP i LESS) 
250 KTS FAs | 


ALT 10,006 ЕТ 


= ите 


120 10 
110 100 


DN 224 
за күсе 
890 į 1,890 
^64 267 
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ЛЛ 
CANADAIR 


operating manual 


HIGH SPEED CRUISE 95.1% LPRPM 


CONSTANT FLIGHT LEVEL 3 


TWO ENGINE 
PERA TION 


FF/Eng. Mr. 
ТАЗ Кв. 
ог % RPM 
IAS Кн. 


FF/Eng. Mr. 


* 


"Ww ]*5^,000 LA & BRS; 


Vno ZOO With BAS 
ALT | 12,000 ЕТ 


| 
| 180 


210 | 200 170 | 160 
200 | 190 170 | 160 | 150 
| 
| 
| 


TAS Кв. | | 
or % RPM | 
IAS Kts. | | 
ра a ЖҮ – р: — де. даа I EET f z) КЕРИ 
FF/Eng. ?/Нг. | | 1, 620 | 1, 620 
TAS Кн. | | 247 252 
or % RPM | | | | | 
[AS Kts. | | 24| 201 205 
ка —————————' ——— س کت‎ —— k Bi ek st ا‎ E | —— с > — ee — 
| FF/Eng. Mr. | 1, 680 | 1, 680 | 1. 680 
= TAS Kts. | 246 253 | 257 
-15 fy Mis 2 | 
БА | | | > | or% RPM | | x 
JAS Кн. | 20} 204: El 
н БЕКЕН | zum ut оса ер | put А Шы шс 
| | f 
| FF/Eng. Mr. | 1, 740 | 1, 740 | 1, 740 
| | or '&. RPM | | | 
IAS Кв. | | | 210 214| 218 
-— РЕ ~ سے‎ А. — .. —. mm ———--—. = . — — WI(gG:TXÑII - — n === == . Н и. ; p ----- ------- 
| FF/Eng. Mr. | | | 1, 810 | 1, 810 | 1, 810 
+5 E bale TAS Kts. | | | | | 23? 246 253 268 
or % RPM | | | | 
| | 145 Kts. | 197 205 211 224 
| FF/Eng. Mr. | | 1, 880 | 1, 880 1,280 
E | | or 96 RPM 
HAS Ка. 213 219 230 
FF/Eng. #/Нг. 
m TAS Кн. 
~ or % RPM 
PIAS Kts. 
| FF/Eng, "ИНг. 
| E | TAS Kts, 
d эг 96 RPM 


IAS Ко. 


| 

| 
+ 

| 


FF/Eng . #/н‹. 
| ТАЗ Kts. 
| Or % RPA 
IAS Кк. 
FF Eng. f /Hr. 
TAS Кн. 


| 
pina = leg Samm ны ЕТ 
f 


| FF/Eng. #/Hr. 
TAS Kts. 
| or % PPM 
IAS Кв. 
| FF/Eng. */Hr. 
TAS Кн, 
or 96 RPM 
IAS Krs. 


مد دس 


22 Jun 61 


ЛЕРІ 
CANADAIR 
pp 


operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 


= CONSTANT FLIGHT LEVEL 


TWO ENGINE 
OPE <A TION 


ZEW 155,000 LB s Lt 551 
Упо ¿50 KTS EAS 
ALT 14,000 ЕТ | 


ме 


140 | 130 | 120 Е 10 
130 | 120 110 | 100 


210 200 190 180 


| 150 
200 190 180 170 | 


150 


| | 

FF/Eng. f/Hr. | | | 

TAS Kis. | | | 

or % RPM | | | i | 

IAS К. | | | 18 | | | 

—-—ÇT 
i | : | | 
| 
| 


FF/Eng. A: | 
+25 TAS Kts. | 
or % RPM 


| | | 
IAS Кн. | ED E3 | | 
шысы. НЕВЕН + ee ee peepee eee ren ИЕА ЕЕ кенен a и а š ка о ND DNE 
FF/Eng. */Hr. | | x x | | 
TAS Кн. | | | B 
сг 96 RPM т | | | 
IAS Књ, | | 
po азады ыал Базаралы ыры дыш. =к АЕ ы. пећ naam тыы ыыы NUES ----4--------- 


| ! | үс О: Е АВ 
| | Gare реет 
FF/Eng. f/Hr. | |1, 590 1,590 | 1, 590 | 1, 590] 

| | 233 | аа 251 ! 257 

; | | | | | 

| | | | 185 1 دوا‎ 199] гоз 

ыш € а = +—- Vo names. ime арақ eas | یښ‎ € "eru ne dis "ss i Bia? 

| | x КЛ 1. 640 | 1, 640 

| | | NE ^ 2501 257! дЫ: 

x x | | | 

| | 

+ " 

| 5 

| | 
| 
| 


TAS Kts. 
or % RPM 
IAS Ки. 


— а = шш... 


FF/Eng. Mr. 
TAS Kts. 

or % RPM 

IAS Krs. 


| 
FF/Eng. ”/Нс. | 
ТА5 Кн. | 
| 

сй ~‏ س 


| 
| - | af) f; | жі 


or % КРМ 
А5 Кн. 


| FF/Eng. Ин. 
TAS Кв. 


or 96 RPM 
IAS Kis. 


FF/Eng. #ИНг, 
TAS Kts. 

or % RPM 

IAS КК. 
FF/Eng. f/Hr. 
TAS Kts. 

эг % RPM | 


| x | | | 
| | | | : | 
IAS Км. | | | | | | | 
E NENNEN MEE MEME MS ыза зш жан UE s= | 


FF/Eng. #ИНг. | | | | 
TAS Kts. | | | x | 
| 


or 96 РРА | | i 

IAS Krs. | | u | | | | | 
m йы NE. Зе = знан: к и ш 

FF fing. ИН, | | | | 

TAS Krs. I i | 

ог % RPM | | | | | 

IAS К. 1 | i 

ИЕ e МИНЕ ] dic л ресни наалы i аса еке 


| 
FF/Eng. f/Hr. x 


' 
H 
t 
i 
1 
| 
| 
i 
i 


TAS Ки. 


or % RPM 


| 
| | 
| || 
| 
к =: Кек 08 ИЕ УНИ ШИ ЖӨН ЖК 
FF ло. ИЊ. : | | | | | 
| | | | | 
| | 
| 


TAS Kts. | 
or > RPM | 
IAS Krs. . | | 
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А] "i 
CANADA г 
545 


Operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL 


ГМ 155,000 LA & LUNN: 


TWO ENGINE Vno 250 KTS КА» 
OPERATORS 


16,000 FT 


| 200 | 190 170 150 | 140 130 
| 19) | 180 160 140 x 130 | 120 


FF/Eng. */Hr. 
TAS Kts. 
or % RPM 
IAS Kt. 
—M даи ppp УЗ 
FF/Eng. #/Нг. 
TAS Кв. 
or % RPM 
IAS Кн. 
FF/Eng. */Hr. 
TAS Kts. 
or % RPM 
IAS Кн. 
FF/Eng. */Hr. 
TAS Кн, 


| or 96 RPM | | | 
ЖЕТ ВУНЕ ane НА E: T и: | КҮШІ КӨРЕ 


FF/Eng. #/Нг. -. 
TAS Кн. ` 
or % RPM : 

IAS Кн. 


FF/Eng. Mr. i 
TAS Кн. 

or % RPM 

JAS Kts. 
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/ A 
CANAD AIR 
55 
Operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 


CONSTANT FLIGHT LEVEL | 


РЕМ 155.000 LB & LES | 
Мпо 250 КТ5 EAS | 
ALT 18,000 ЕТ | 


TWO ENGINE 
OPERA TION 


190 180 170 


150 140 | 13 
180 170 160 


0 
140 130 120 


TAS Kts. 
or % RPAA 
IAS Кн. 
FF/Eng. f/Hr. 
TAS Kts. 
| or 96 RPM 
IAS Kts. 
FF/Eng. #/Не. 
TAS Kts. 
or % RPM 
IAS Kts. 


1 
| 


FF/Eng. F/Hr. 
TAS Kts. 
or ?6 RPM 
1А5 К. 


FF/Eng. Mr. 
TAS Kts. 

or 96 RPM 

IAS Кв. 


FF/Eng. Mr. 


| 1,540. 1,540. 1, 540 
С 


ў | 
1,600 | 1, 600 | 1, 600 | 1, 600 


TAS Кн. 246 250 264 270 
or,% RPM | | | 
IAS Krs. 189 | 197 203 | 208 


FF/Eng. %/Нг. 
TAS Кн. 
or % RPM 
IAS Kis. 
FF/Eng. f/Hr. 
-10 TAS Kts. | 
| 
| 


| 

| 
—— Y — — € T Ее 

| 


эг % RPM 
[AS Кн. 


ЕЕ /Eng. W/Hr, 

TAS Кїз. | 
or % RPM 

IAS Kts. 


— 


FF/Eng. #/Hr. 

TAS Кн. 

or % RPM 
PIAS Kts. | 


FF/Eng. #/Hr. 
TAS Кі. 


or % RPM | 
|А5 Кн. 


— Á س‎ 


FF/Eng. Nr. 
TAS Кн. 

or % RPM 

IAS Kh. 


22 Jun 61 , Section 5 
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ЈА] 
О AIR 


bad 


operating manual 


Al 
CANA 
=? 


HIGH SPEED CRUISE 95.1% LPRPM 


CONSTANT 


TWO ENGINE 
OPERATION 


FF/Eng. Mr, 
| TAS Krs. 
| or % RPM 

IAS Кн. 
FF/Eng. Mr. 
TAS Krs. 

or % RPM 

IAS Кн. 


FF/Eng. #/Нг. 
TAS Kts. 
| or 9€ RPM 
| IAS Kts. 
FF/Eng. f/Hr. 
TAS Кн. 
or 96 КРМ 
IAS Кн. 
FF/Eng. Mr. 
| TAS Кн. 
| or % RPM 
IAS Кн. 


= -- 


FF/Eng. Hr, 
TAS kts. 

or % КРКА 

IAS Krs. 
FF/Eng. #/нг. 
TAS Kts. 

эг 96 RPM 

IAS КН. 


FF Eng. Wr, 
TAS Kts. 

| or % RPM 
IAS Кн. 


TAS Ки. 
or % RPM 
IAS Кн. 


FF/Eng. "УК. 
TAS Kts. 

or 96 RPM 

IAS Км. 


FF/Eng. Mr. 
TAS Kts. 

or % RPM 

IAS Kn. 


section ; 
P à E <’ 3 ` 34 


A —— 9 + 


д сәтен — MÀ -. 


FF/Eng. #/Нг. 


——————— — I: 


* 


= а w o — 2. 


155, 000 LB. 
250 K 
20, 


FLIGHT LEVEL 


— ——— 


& LESS 
TS FAS 
000 FT 


210 200 190 180 170 120 110 
200 190 180 170 160 110 100 
| 1, 300 
242 
174 
1, 350 | 1, 350 
237 249 
122 180 
== | REN 
| 1, 400 | 1, 400 
| | 246 | 256 
| | 180 187 
= Тән 07 КЕНЕ Же — 
| | 1, 460 | 1, 460 ; 1, 460 
| | 241 253 | 262 
! | | | 
| | x | 178 186 | 193 
— | ب‎ аа T — ва паљења ی‎ —— eei 
| | x | 1, 510 о 1,510 
| | | | 249 | 259) 267 
| | 
x | | | | 185 | 192| 198 
- кара š Берел M сане — BE OM mS ac ciu 
| | | 
| | | 
| | 
x ЖЕ 
| 
= D 
|: | 
x | 
x SO 
| NR 
| | 
| i 
| | 


22 Jun 61 


A A 
CANADAIR 


operating manual 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL „саныны ола җай м 


ZEW 45 nag LE & СЕЛЕН 271 


TWO L NGINE = Vno ee KE EUN | 
РЕН ALT, 1,0002; 
210 190 140 | 130 | 120 Но | 
200 180 130 j 1221: 0! 100 
| Nu SUE 
FF/Eng. #/Hr. | | | 
TAS Kts. | | | i | 
or % ЯРМ | x | | - | 
IAS Kts. | | | | | | 
< щати аи питане ЗЫ EAE! وم‎ 2 m таннін Di M se — Y LE 
FF/Eng. f/Hr ; | | 
TAS Kts. | | 
or 96 RPM | 
[AS Кн | | 
FF/Eng. Pr. Í A 2 2 A ‚120 ! E ым а d 
TAS Krs, | 225 240 | бара edi 250 
or % RPM | 
JAS Кн. 230 : 34 234 AG 
E SLA SR те ee iru | -- = PN eal n т rc RM E 4 
FF/Eng. f/Hr. 12,190 [2,190 | 2,190 2, 190 190: [25190 03 depu S 2.190 
TAS Kh. | САВО ЊЕ 232 | 237 | 242 246, са а ез 
or % RPM j ' | | | | | | 
IAS Kts. 210| 219 | 224) 228| 233] 237; 241^ ма оче 
d ب‎ TL ERN or edem RSEN. фа м —À У EOE "ECT ек” аша. deese ا‎ | 
FF/Eng. Mr. 2,260 12,260 |2,260 | 2,260 12,260 ЕР” 2,260 | 2,260 T" PT 
TAS Кв. 220 | '228 | 234 239 1 243 247 250) utes. О 
or % RPM E | 
145 Кн. 212 220 227 232 | 236 240 DE АЕ Gg Мер 
ا‎ 5 E EEE EE RS Do Tl SX ата qn 
FF/Eng. Hr. 12,330 2,330 Р 330 TS 330 12/330 2 Зо 12.330 12.549 $30 
TAS Кз. | 228 а 239 | 244 | 248 | 251 | '254 | '257 | 2502 02641 
or % RPM | | | : | 
IAS Kts. | 223 229 | 235 240 244 | 247 250 CBE к. 
ER зала. —— - بد‎ EAR اا ا ت‎ ы ын ا‎ э; Мыл 
FF/Eng. “Air, | 2,390 |2,390 12,390 [2,390 | 2,390 |2,390 | 2,390 |2,390 12,3%0 FEX EUM 
TAS Кн. 228 234 | 240 245 249 | 252 | 2 IAM ин 205 
ras 5. 225 231 231 243 | 247! 250 г 265 
№ = т Жы Жы б жы | 
i i | 
FE Ang. нт. | | | | 
TAS Ки. i | 
or % RPM | 
IAS Ки. 
FF/Eng. #/Hr. 


TAS Kts. 
ж % RPM 
IAS Kt. 


FF/Eng. #/Hr. 
TAS Ки. 

or 96 КРМ, 

IAS Kts. 


— — M  — n 


FF/Eng. */Hr. 
TAS Кн. 
or 96 RPM 


| 
x 
IAS Кн. 
i MMC NY WM NE TENE ерон oe 
| 
| 
| 


FF/Eng. */Hr. 
TAS Kts. | 

or % RPM 

JAS Кв. | 


ss À ~ + vee озш s -— — ———— e — ——— -— ——— + +‏ ب 


FF/Eng. #/н‹. 
TAS Krs. 

or 96 RPM 

IAS Кн. 
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CAT ЖАТ P 
EPI 
operating mangal 
HIGH SPEED CRUISE 95.175 LPRPM 
CONSTANT FLIGHT LEVEL 


TWO ENGINE Vno 262 KTS EAS 
OPERATION ALT 2,000 FT 


190 180 170 110 
180 170 160 10 


ZFW 145,000 LB & LESS 


FF/Eng. Mr. | 2,070] 2,070| 2,070; 2,070, 2,070 | 2,070] 2,070 | 2,070 
TAS Кн. | 216 223) 230 
or % RPM | 


IAS кн. | 203 210 217 


FF/Eng. #/Нг. | 2,140! 2,140| 2,140 
TAS Kts. 225 232 237 
or % RPM | 

IAS Kh | 213 220 225 
FF feng. ВИН. | 2,210 | 2,210! 2,210] 2,210 
TAS Kh. 226 233 238 243 


IAS Кн. 216 223 228 233 
FF/Eng. f „2801 2,280| 2,280| 2,280| 2,280 | 2,280! 2,280 
TAS Кн. 228 234 239 244 248 252 | 255 
or 96 RPM 
IAS Fin 


— —— --- 


236 240 244 247 


т. РР НО 


FF/tng. г. 2,350 
TAS Кн. 227 


or % RPM 
JAS Kts. 220 


2,350] 2,350 | 2,350 | 2,350 
250| 253 257} 260 


245 248 м 255 


2,350 | 2,350 | 2,350 
234 240| 245 


221 233 239 


— —— 


FF/Eng. Mr. 
TAS Kts. 
or % RPM 
IAS Kts., 
FF /Eng. fhr. 
| TAS Kn. 
or 96 RPM 
IAS Км, 


| и 


FF/Eng. */Hr. 
TAS Кн. 
or %. RPM 

IAS Кв. 


| FF Eng. f/r. 
ITAS Ко, 


or % RPM | 
IAS Kn. 

FF/Eng. 7/Нт. 

TAS Кн. | 

or 96 RPM 


IAS Кв. 


| FF/Eng. f/Hr. | | 


ITAS Кн. 
or % КРМ 
IAS Кн. 


22 Jun 61 


C A ЧАРА! Fe 
operating mangal 
HIGH SPEED CRUISE 95.1% LPRPM 
CONSTANT FLIGHT LEVEL 


ZFW 145,000 LP & LESS 
Vno 262 KTS EAS 
ALT 3,000 FT 


200 190 180 170 150 120 
190 180 170 160 140 110 
FF/Eng. Mr. 

TAS Kts. 

or 96 RPM 

IAS Kts. 


2,020! 2,020| 2,020| 2,020 
240 244| 248 251 


TWO ENGINE 
OPERATION 


—— 


2232 227 231] 234 


2,090| 2,090} 2,090] 2,090 
246 250 253 255 | 


238! 240 


| 2,160 


260 


FF/Eng. Mr. 
TAS Кіз. 

or 96 RPM 

IAS Кн. 


FF/Eng. Mr. 
TAS Кн. 


or 96 RPM 
IAS Kts. 


2,310 
232 


222 


FF/Eng. #/Нг. 
TAS Кн. 
or % RPM 
IAS Кн. 


- 
m 
| 


FF/Eng. ?/Нг. 
TAS Кїз, 

у 96 RPM 

IAS Kh. 


FF Rng. Не. 
TAS Kts. 

or % RPM 

IAS Кн. 


FF/Eng. f/Hr. 
TAS Kts. 

or % RPM 

IAS Kh. 
FF/Eng. IMr. 
TAS Ка. 

or 96 RPM 

IAS Кн. 


— — — —— — >. 


22 Jun 61 Е Section 5 
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Operating manual | 
HIGH SPEED CRUISE 95.1% LPRPM 


CONSTANT FLIGHT LEVEL 


* 


vod w sm зе ми 


ZEW 145,000 1.1 А LESS 
Vno 262 KTS EAS 
ALT 4,000 FT 


190 180 170 
180 170 160 | 


TWO ENGINE 
OPERATION 


FF/tng. Ar. 
TAS Krs. 

or % RPM 

IAS Кн. 


+15 


FF/Eng. Мг. 
TAS Км. 
or % RPM 
IAS Kh. 


FF/Eng. #/Нг. 
TAS Кн. 
or 96 RPM 
IAS Кн. 


+10 


+5 +12 


u^ 

& 

+ 
ы 


FF/Eng. ИН. 
TAS Кн. 
оғ 96 RPM 
| IAS Kts. 


ЕЕ Eng. У. 
TAS Kts. 
or 96 RPM. 
IAS Kh. 


FF Eng. Mr. 
TAS Кн. 

or % RPM 

IAS Кн. 


СА ЧАРА! E 
operating manual 
HIGH SPEED CRUISE 95.175 LPRPM 


CONSTANT FLIGHT LEVEL 


— — 


ZU w 145,000 LB & LESS) 
Mae 262 KTS EAS | 


ALT 5,000 FT | 


—— s F 


TWO ENGINE ~- 
OPERATION 


— рае 


140 130 


210 | 

130 | 120 
| 
l 


200 


E FF/Eng. “Hr. 
* 30 TAS Kh. 
or 9€ RPM 
IAS Krs. 


—À ë — —=— a — — — аи 


FF/Eng. Mr. 
+25 TAS Кіз. 
or 96 RPM 
[AS Ки. 


1 
І 
4 


m Вани = ¿= Liu i: NIS = гета asss MR TT 
FF/Eng. #/Нг. 1, 920 1, 920 | 1,920 11,920 i 1,920 
| | TAS Кн. 226 240, 244| 248; 251 
+20 +25 2:36 s" күз | 
IAS Kts. ! = | 
- —— 4 — — —— —— - 
FF/Eng | 1, 990 и 990 |1,990 1,990 11. 990 11,490 [1,940 
ys "ET sd TAS Кн. 227 | 235 241 | 246 ' 250 253! 056 
ОР % RPM | i | р 
IAS Кіз | 
S РЕ ЕЕС таа Jor. u асы ыы Ы ال‎ eee DN HS ELEM: اھ ےا‎ = Диана на +— s: шұ - 


2, 07 


| x 
206 | 213 | 219 | 224 | 228: 23 234 
З | = бош өле болты, олы ee ДЕР dr жадыда 
| 
| 


FF/Eng. Ar о 12,070 |2, 070 |2, 070 |2,070 [2,070 2,070 Q7 
410 +15 2:25 TAS Kts, 228 | 236 242 247 251 26575 258 Jed 

or % RPM | | | 

IAS Кн 209 | 217 222 227 231 | 235 К ова ш 

— — —- Зейл РЕБ چ‎ = -4 ааа > — A —— — pets жат uil iere 

FF/Eng. Mr 2,140 :2,140 |2, 140 T 140 |2, 140 Б 140 52,140 2,140 
ЖО БТ 229 | TAS Км. 237 | 243 | 248 | 253 | 257 2001-4640 205 

or 9o RPM | | 

IAS Кн. 219 225 229 | 234 238 242 245 ; 247 


FF/Eng. Mr. 2, 220 |2,220 2,220: раса ана 
Std. +5 2:15 TAS Кїз. 22 237 265 207 i 230 

or % RPM | 

IAS Кв. 213 220 249 | 2461! 253 


FF/Eng. #/нг. 
TAS Кн. 
or 96 RPM 
IAS Кв. 


FF/Eng. f/Hr. 
TAS Кн. 
эг 96 RPM 
IAS Кв. 


FF/Eng. f/Hr. 
TAS Ки. 
or % RPM 
IAS Кн. 


— aman: L р po" на ын ажем 


FF/Eng. Z/Hr. | | | | 


or % RPM 
IAS Кн. 
FF/Eng. */Hr. 
TAS Кн. 
or % RPM 
IAS Къ. 


FF/Eng. f/Hr. 
TAS Кв. 
or 96 RPM 
IAS Кн. 
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eperating manual 


EN 


4. Drift Down, Three Engines 


The three engine drift-down data is presented on Pages 3.41 to 3.51. 


Assuming engine failure to occur while cruising at altitude, the data indicates 
the quantity of fuel consumed, the stillair distance traversed, the Average 
True Air Speed during drift down, and the altitude at which the C.A.R. re- 
quired climb gradient will be maintained at the final weight. 


Each page relates to a specific altitude at which engine failure is assumed to 
occur, and a table is thereby shown for every 2,000 foot altitude, between 
10,000 feet and 30,000 feet. 


For use in evaluating the terrain clearance, the drift-down path with three 
engines operating at 95. 1% LP rpm is given in Figures 3-2 to 3-5. 
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СА МА DAIR 
[IC EN 
operating manual 


ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95. 1% RPM (ж. 10,000 = 


ra ; Tes ee ү | 


: НЕН 


Time Mr. Min. 


+ 30 


Alt. ЕТ. 


Time Hr. Min. 


+20 
Fuel , ibs. 


TAS Kts. 


Alt. FT. 


Time Hr. Min. 


ISA 
Fuel, ibs. 


TAS Kts. 
Alt. FT. 


Time Hr. Min. 


Fuel, lb». 
TAS Kts. 


Alt. FT. 


Time Hr. Min. 
Fuel, lbs. 


TAS Kts. 


Alt, FT. 


[ime Hr. Min. 


-30 


іы. 


Fuel, 


е 


ТА$ Кн. 


ЕВ | | | 
' 


The altitudes shown are those which can be maintained on 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95. 1% RPM Jair. 12,000 Fr. | 12,000 Jair. 12,000 Fr. | 


Alt. FT. 6,850 
. Min. 1:01 
+30 Time Hr. Min 
Fuel, ibe, 4,950 
| TAS Кн. 202 
Alt. FT. 6,100 8,100 10,100 š 
| Time Hr. Min. | 1:03 55 44 17 
| +20 
| Fuel Ibs. | 4,680 3,530 1,330 
| ТА5 Кн. 207 208 206 
Г ams was 
| Alt. FT. 5 11,100 
| Time Hr. Min. 34 
; +10 
| Fuel, tbe. 2,780 | 
| TAS Кн. 211 
| Alt. FT | 
| Time Hr. Min. | 11 
i ISA | 
Fuel, |ы. | 1,028 
TAS Кн. | 218 
АН. FT. | 
Time Hr, Min. | 
-10 
Fuel, На. | 
| 
TAS Кв. 


Alt. FT. 

Time Нг. Min. 
-20 

Fuel, tbe. 

TAS Krs. 

Alt. FT. 

Time Hr. Min. | 
-30 

Fuel, Ње. | 

TAS Kts. 


The altitudes shown are those which can be maintained on 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95, 1% RPM n Tp rr. | 


котак germ as СЯ 
ТІСІН 15. 
Alt. FT. | 


13, 850 15, 850 


| 


+30 Time Hr. Min. | 43 | 13 
Fuel, Ibs. 2, 950 | 300 
TAS Кн. 207 205 
AH. ЕТ. 10, 400 12, 470 14, 500 n 
Time Hr. Min. 1:00 51 39 
+20 
Fuel, ibe. 4, 850 3, 820 2, 790 
TAS Kts. | 209 209 208 
Alt. FT. 11, 480 18, 360 15, 170 | 
Time Нг, Min. 55 46 31 
+10 
Fuel, ibs. 4,550 3, 650 2, 330 
| 
TAS Kts. 214 216 215 | 
Alt. FT. 12, 550 14, 250 15, 800 | 
| | 
Time Hr, Min. 49 39 17 | | 
ISA | | | 
Fuel, ibe. 4, 200 3, 220 | 1, 400 | | 
TAS Kh. 220 221 | 220 
: Ай. ЕТ. 
| 
Time Hr. Min. | 
-10 | 
Fuel, lbs. | 
TAS Kts. | 


Alt. FT. | 
Time Hr. Min. i 
-20 
Fuel, lbs. 
TAS Кіз. 
Alt, FT. 
Time Hr. Min. 
-30 
Fuel, ibe. 
TAS Кн. 


Тһе altitudes shown аге those which сап Бе maintained ол 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE АТ 


DRIFT DOWN THREE ENGINES AT 95.1% RPM xig ТОО ОЕ 


зер [= | w | m | == 
Ait. FT. 


Time Hr. Min, 


130,000 


Fuel, |ы. 


TAS Kts. 


Alt. FT. 


Time Hr. Min. 
*20 


Fuel, lbs. 


TAS Kts. 
Alt. FT. 


Time Hr. Min. 


*10 
Fuel, №. 


TAS Кн. 


Alt. FT. 


Time Hr. Min. 


ISA 
Fuel, |ы. 


TAS Kts. 


Alt. FT. 


Time Hr. Min. 


-10 


Fuel, Ibe. 


TAS Kts. 


Alt. FT. 


Time Hr. Min. 


-20 
Fuel, lbs. 


TAS Kts. 


e— oce Ф сы. а —_ 


Alt. FT. 


Time Hr. Min. 


-30 
Fyel, Ibe. 


TAS Kts. 


(_-—____--__-__---___---__-- | 


Тће altitudes shown are those which can be maintained on 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95.1% RPM АТ; 18,600 FT. | 


at ie та мінін із. 


Time Hr. Min. 


+30 
Fuel, Ibs. 


TAS Kts. 


Alt. FT. 
Time Hr. Min. 
+20 
Fuel, lbs. 
TAS Kts. 
17, 230 


I 
30 
+10 
2,130 
i 


216 
Alt. FT. 
Time Hr. Min. 
ISA 
Fuel, tbs. 
TAS Кв. 
Alt. FT. 
Time Hr. Min. 
-10 
Fuel, Ibs. 
TAS Кн, 
Alt. FT. 
Time Hr. Min. 
Fuel,ibs. 


TAS Кн. 


|| Е кент 
| 
| 
| 


The altitudes shown are those which can be maintained оп 


Alt. ЕТ. 


Time Hr. Min. ` 


Fuel, Им. 


TAS Кн. 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95. 1% RPM ALT. 20,000 FT. 


EET D ра De pm pe [s 


Time Hr. Min. 


130,000 


146 


16, 460 


34 


Fuel, Ib». 3, 080 2, 000 


| 
| TAS Кн. 210 208 


Time Hr. Min. 
| Fuer, lbs. 
| TAS Кн. 


| | Al. FT. 13, 586 15, 500 


Time Hr. Min. 1:00 53 
+10 
Fuel, Ibs. 4,730 3, 930 


TAS Krs. 217 219 


—— Y. — — s. 1 -.vn, .MknNs> та. 


Alt. FT. | 14, 490 16, 260 18, 010 


Time Hr. Ма. | 54 48 39 21 


Fuel, ibe. | 4, 450 3, 760 | 2,940 1, 500 


| TAS Кн. 221 223 225 


| 
| 
EE 
| 
| 
| 
j 


LE d dw MCN m e № 
| Alt. FT. ; 
| 
Time Hr. Min. 
-20 
Fuel, Ibs. 
1 TAS Kts Р 


H 


| Ай. FT. 
Time Нг. Min. 
Fuel, tbe. 
TAS Кн. 
The altitudes shown are those which can be maintained on 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95. 1% RPM АТ. 22,000 ЕТ. 


— 


— — 


146 


Alt. FT. 16,560 19,040 
” И Mi А › 
+30 Time Нг in 56 
Fuel, lbs. 3,430 
ТА5 Кн. 210 
АН, ЕТ. 19,210 
Time Нг. Min. 43 
+20 
Fuel,lbs. 2,710 
TAS Кн. 215 
Alt. FT. 15,600 17,580 21,520 
Time Hr. Min. | 59 24 
+10 
Fuel, ibe. 4,360 1,510 
TAS Кн. 218 218 
Alt, FT. 16,340 18,130 
Time Нг. Min. 54 47 
{5А ші 
Fuel, Из. : 4,170 3,550 


TAS Кн. 223 224 
Alt. FT. 


Time Hr. Min. 
Fuel, 1. 


TAS Ки. 


Alt. FT. 

Time Hr. Min. 

Fuel, lbs. | 

TAS Кн. 

Alt. FT. m 
Time Hr. Min. 

Fuel, ibe. 

TAS Кн. 


The altitudes shown are those which can be maintained on 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95.1% RPM ALT. 24,000 FT. | 


Gross 
So [== [== [== [== [ == 
Ca а па пи ОДА ua mua 


Time Hr. Min. 


Fuel, ibs. 


TAS Кн. 


Alt, FT. 


Time Hr. 


Min. 
+20 


Fuel, lbs. 


TAS Kts. 
Alt. FT. 


Time Hr. Mtn. 
*10 


Time Hr. Min. 


Time Hr. Min. 
Fuel, Iba. 


TAS Kts. 


Alt. FT. 


Time Hr. Mín. 
-20 
Fuel, ibs. 


Alt. FT. | 

Time Hr. Min. ща а 
-30 ; “ 

Fuel, Ibe. 

TAS Кн. 


The altitudes shown are those which can be maintained on 


3 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95. 1% RPM n 26,000 FT. | 


130,000 
Alt. FT. 
+30 Time Нг. Min. 
Fuel, Ibs. 
TAS Кн. 


Alt. FT. 


146 


Time Нг. Min. 


+20 
Fuel, lbs. 3,450 
TAS Kts. 215 
| Alt. ЁТ. 19,700 21,840 
Time Нг. Min. 55 
+10 | 
| Fuel, Ibs. 3,570 2,980 
TAS Kts. | 221 222 
Alt. ЕТ, 20,080 Г 21,990 | 23,950 
Time Hr. Min. 52 47 3H 
ISA 
Fuel, Ite. 3,600 3,050 2,350 
TAS Kts. 224 225 223 


Alt. FT. 


Time Hr. Min. 
Fuel, its. 
TAS Кн. 
Alt. FT. 


Time Hr. Ми. 


Fuel, Ibe. 


TAS Кн. 


| 1 
Alt. FT. 
Time Hr. Min. 
-30 
Fuel, ibs. 
TAS Kts. 


The altitudes shown are those which can be maintained on 


3 engines at 14,500 LPRPM at the reduced weight. 
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c a МАР. AVR 


operating T 


ENGINE FAILURE AT 


DRIFT DOWN THREE ENGINES AT 95.1% RPM E 30, 000 FT. | 


EE aaa 
= 


i E 


Alt. РТ. 

Timo №. Min. 
Fuel, У 
TAS Км. 


The altitudes shown are those which can be maintained on 


3 engines at 14, 500 LPRPM at the reduced weight. 
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САМА АПР 
— 
Operating тайна! 


4.1 Drift-down Path, Three Engines 


The drift-down path with three engines operating at 95.1% LP rpm, is 
represented for various weights, on Figures 3-2, 3-3, 3-4.and 3-5, which 
apply to tempezature anomalies of ISA, ISA + 10° C, ISA + 20°C and ISA + 
30°С respectively. 


Use of Data 


Figure 3-1 is reproduced to illustrate the working use of Figures 3-2 Eo 3-5, 
and similarly for the two engine drift down Figures 3-6 to 3-9, 


The terrain profile under review should be drawn on transparent paper 10 
the same scale of altitude and horizontal distance used in Figures 3-2 to 3-9. 


Choosing the proper figure based on the temperature anomoly being considered, 
the transparent drawing of the terrain profile should be laid on top, and 
matched to the corresponding altitude, and moved horizontally so that a 

flight path curve touches the obstacle clearance profile. The flight path 
should be sketched onto the transparency with points noted of fuel consumed, 
since the aircraft weight shown pertains to the final reduced weight, which 
was heavier during drift down by the amounts noted. Several flight paths. | 
should be sketched. The transparent profile curve should then be turned over, 
and the same procedure followed pertaining to the other opposite approach 

to the terrain. The intersection of common weight lines, from opposite 
approaches, will indicate a limiting weight and altitude. Joining these 
intersecting points will produce a locus of limiting weights and corresponding 
altitudes, which can then be cross-plotted for direct use. 
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5. Drift Down, Two Engines 


The two engine drift-down data, with engine power at 95.1% LP rpm, is pre- 
sented in Pages 3.59 to 3. 69. 


Assuming engine failure to occur while cruising at altitude, the data indicates 
the quantity of fuel consumed, the still air distance traversed, the average 
True Air Speed during drift.down, and the altitude at which the C.A.R, re- 
quired climb gradient will be maintained at the final weight. 


Each page relates to a specific altitude at which two engines are assumed to 
fail, and a table is thereby shown for every 2,000 foot altitude, between 
10,000 feet and 30,000 feet. 


For use in evaluating the terrain clearance, the drift-down path is given in 
Figures 3-6 to 3-9. f 
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DRIFT DOWN TWO ENGINES AT 95.1% RPM. 


Gros 
Eee p p m < = 


Alt. FT. 


Time Hr. Min. 
Fuel, Ibs. 
TAS Кн. 
Alt. FT. 


Time Hr. Min. 


«20 
Fuel, Ibe. 
TAS Кн. 
Alt. FT. 9, 160 
Time Hr. Min. 42 
+10 
Fuel, tbs. 2,430 
TAS Кн. 189 
Alt. FT. 
Time Hr. Min. 
ISA 


Fuel, tbs. 
TAS Kts. 
Alt. FT. 


Time Hr. Min. 


Fuel, itx. 
TAS Kts. 
Alt. FT. 
Time Hr. Min. 
Fuel, Ibs. 
TAS Kts. 


Alt. FT. 


150,000 


156 


Time Нг. Min. 
-30 
Fuel, lbs. 
TAS Kts. 
The altitudes shown are those which can be maintained on 
4 engines at 14, 500 LPRPM at the reduced weight. 
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ENGINE FAILURE АТ 


ALT. 10,000 FT. 


140,000 130,000 
151 
B, 000 
56 
3, 000 
180 
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ENGINE FAILURE AT 


DRIFT DOWN  TWOENGINES AT 95. 1% RPM AU. 12,000 FT. 


ЕТІ pm pem pe IR ЕС СА 


«30 Time Hr. Min, 
Fuel, Ibs. 
TAS Kts. 
Alt 


FT. 
Time Hr. Min. 
+20 
Fuel,lbs. 
TAS Кн. 
Alt. FT. 2,730 4,930 
Time Hr. Min. 1:36 1:27 
+10 
Fuel, Ibs. 6, 630 5. 660 
TAS Кн. 188 189 
Alt. FT. 3, 980 6, 060 | 8, 120 
Time Hr, Min. | 1:30 1:23 | 1:10 
ISA | | 
Fuel, |. | 6, 400 5, 500 | 4, 500 
TAS Кн. | 193 193 194 
Alt. FT 
Time Hr. Min. 
-10 
| Fuel, Им. 
TAS Krs. 


Alt. FT. 
Time Hr. Min. 
-20 
Fuel, lbs. 
| TAS Кн. 
| Alt. FT. | 
| f ime Hr. Min. | 
| -30 | 
Fuel, Из. 
TAS Кн. 


The altitudes shown аге those which can ђе maintained on 


2 engines at 14, 500 LPRPM at the reduced weight. 
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«30 


*20 


+ 10 


ISA 


ENGINE FAILURE AT 


DRIFT DOWN TWO ENGINES AT 95. 1% RPM. | Ат. dd onn ку, 


—— Y 


890 


Alt. FT. 130 2, 84 5, 650 3, 4 11, 160 
Time Hr. Min. 1:53 1:42 1:33 : : 
Fuel, Ibs. | 6, 170 5,220 ‚ 280 ЖҰ 
ТА5 Кн. 182 | 


Alt. ЕТ. 8, 950 
Time Hr. Min. 1:17 
Fuel, tbe. 4, 240 
TAS Кн, 186 
Alt. FT. | 2, 770 11,900 
Time Hr. Min. 1:41 57 
Fuel, И. 6, 880 3, 100 
TAS Кн. 189 192 
Alt. FT. 4, 050 6,150 я Я 12, 380 

Time Hr. Min. 1:35 1:28 1:19 1:09 52 

Fuel, lix. | 6, 780 5, 900 5, 080 4, 100 2, 900 

TAS Kts. | 194 195 195 195 195 

Alt. FT. Г | 
Time Hr. Min. 

Fuel, lbs. 

TAS Кн. 

Alt. FT. 


Time Hr. Min. 
Fuel, К. 


TAS Кн. 


Alt. FT. | 
Time Hr. Min. 

Fuel, 15%. 

TAS Kn. 


The altitudes shown are those which can be maintained on 


2 engines at 14, 500 LPRPM at the reduced weight. 
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ENGINE FAILURE AT 


DRIFT DOWN | TWO ENGINES AT 95. 1% RPM. n "m ғт. | 


Groes | 
CT ЕТИК ји та ТЕТІ 


Alt. ЕТ. | 


Time Hr. Min. 


+ 30 


Fuel, И. 


TAS Км. 


— ——— 


Alt. FT. 


Time Hr. Min. 
*20 


Fuel, Ibe. 


TAS Kts. 


€ —(————— 


Ait. FT. 


Time Hr. Min. 


«10 
Fuel, |ы. 


—— w a MP A — — Mà! 


Ait. FT. 4, 120 6, 220 8, 330 10, 450 12, 550 


1:25 1:16 1:05 


3, 660 


Time Hr. Min. 1:40 1:32 


5, 400 4, 630 


| 196 196 


| 

| 

| 

x TAS Кн. 
| 

| 

| 

| Fuel, Ш. 
| 


TAS Ки. 196 


к------------- in - — I 


Alt. FT. 


| Time Нг. Min. 
-10 


| 

| 

peor БЕКТЕР eee Ht 

| Alt, FT. x | 

| 

| Time Hr. Min. | 

| -20 | | 
Fuel, Ibs. | | | 
TAS Кн. 

p= di dicum ыы ت ت‎ арыр Gail. лье + зч ыы — 

| Alt. FT. 

| -30 | | | 
Fuel, Ibs. 
TAS Kts. 


The altitudes shown are those which can be maintained on 


-+ 
3 
° 
+ 
z 
3 


г engines at 14, 500 LPRPM at the reduced weight. 
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ca agan 


ENGINE FAILURE AT 


DRIFT DOWN TWO ENGINES AT 95. 1% RPM. nm 18, 000 FT. | 


“С 

беу. 190,000 180,000 170, 000 160,000 150,000 140,000 130,000 
Дер 

Теле. 


Alt. FT. 5, 780 8, 570 
1 1:42 1:33 
«3 Time Hr. Min. 
Fuel, ibe. 5. 630 4, 800 
TAS Кн. 184 185 | 
ЕЕ a — y 
Alt. FT. 9, 090 11, 730 | 
Time Hr. Min. 1:29 1:20 
*20 | 
Fuel, ibs. 4, 780 4, 020 3, 170 
i 
TAS Кн. 189 | 189 | 196 
Alt. ЕТ. 12, 150 14,550 | 16,870 
I 
Time Hr. Min. 1:26 1:17 1:06 | 44 
+10 | 
Fuel, lbs. 4, 800 4, 100 | 
TAS Кн. 193 194 | 
ي‎ —( жік тыны ени EEUU ылы! Өтте |" 
Alt. FT. 12, 660 14. 810 | 
Time Hr, Min. 1:14 1:02 | 
ISA | 
Fuel, lt» 4, 150 3, 260 | 
i 
TAS Kts. 197 197 
Alt. FT. 
Time Hr. Min. 
-10 
Fuel, Ibs. 
TAS Кн. 
Alt. FT. 
Time Hr. Min. 
-20 
Fuel, Ibs. 
JAS Kts. 


Alt. FT. 
Time Hr. Min. 
-30 | 
Fuel, Ibe. 
TAS Кн. 


The altitudes shown are those which сап be maintained on 


2 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE АТ 


DRIFT DOWN TWO ENGINES AT 95. 1* RPM. ALT. 20,000 FT. | 


161 156 151 146 


G ; 
1:20 200,000 190, 000 180, 000 170, 000 160,000 150,000 140,000 | 130,000 
| 175 171 166 


IAS К+. D 179 


Ait. FT. 5, 800 8, 620 11, 460 


Time Hr. Min. 1:46 1:37 


+3 
Fuel, |ы. 5 750 4, 960 
TAS Kn. 185 186 
Alt. FT. | 6, 580 9, 130 11, 780 
| Time Hr. Min, 1:42 1:34 1:25 

+20 
Fuel,lbs. | 5, 600 4,910 4, 230 
| TASKn. | = Ш | 189 НЕСИТЕ с: 
АН. FT. | 5,140 7, 470 9, 820 12, 200 14, 640 
Time Нг. Min. | 1:45 1:38 1:31 1:23 1:14 

t +10 
Fuel, Ibe. 3, 700 
TAS Км, 4 196 


6, 280 


ISA 


Time Hr. Min 


| 
„20 | : | 
Fuel, Ни. | 
| 
TAS Км. | 
| Alt. ЕТ. | | 
Time Hr. Min. : 


Fuel, ibs. 


TAS Krs. 


The altitudes shown are those which can be maintained on 


г engines at 14,500 LPRPM at the reduced weight. 


Section 5 22 Jun 61 
Page 3.64 


A A | 
c a ABAIR 


operating mantal 


ENGINE FAILURE AT 


DRIFT DOWN  TWOENGINES AT 95. 1% RPM. de 22, 000 ЕТ. | 


Gross | 


Alt. FT . 


Time Hr. Min. 


*30 


Fuel, lbs. 


TAS Кн. 


Alt. FT. 


Time Hr. Min. 
+20 


Fuel, lbs. 4,980 


TAS Kts. 191 


Alt. FT 12, 240 


Time Hr. Min. 1:27 
+10 
Fuel, Ibe. 4, 450 


TAS Кн. 


Alt. FT. 17, 200 19, 330 


Time Hr. Min. 1:09 


ISA 


Fuel, It». 3, 400 


TAS Кн. 200 200 


-10 


Alt, FT. 


/—————— À 


Time Hr. Min. 
Fuel, Ibe. 


TAS Кн. 


Alt. ЕТ. 
Time Hr. Min . 


Fuel, lbe. 


TAS Кн. 


The altitudes shown are those which can be maintained on 


2 engines at 14, 500 LPRPM at the reduced weight. 
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DRIFT DOWN 


°С 
| Gross 
E sid Како 
Alt. FT. 


Temp. 
| | Time Hr, Min. 


 —— aaa 


Fuel, |ы. 


TAS Kts. 
Time Hr. Min. 


| 
| 
| 
| 
| Fuel, Ibs. 
x 
| 


Time Hr. Min. 
+10 


Fuel, Ibe. 


TAS Kts. 


— 


Alt, 


rT. 


+ 
| Time Нг. Ми. 
1 
| 


| 
Time Hr. Min. | 
Fuel, ibs. | 
TAS Кн. 


lime и. Min. 


| 
| 
| 
| 
x Fuel, lbs. 
| 


- 20 
TAS Кн. 
Alt. FT. 
Time Hr, Min. 
-30 
Fuel, |ы. 
TAS Кн. 


| | 
| x | 
ән recep ي‎ D NNI ا ا‎ NERA = 
| | | 
| | 


я Al 
CANAD AIR 
ss 


Operating manual 


ENGINE FAILURE AT 


Ал. 24, 000 ЕТ. | 


TWO ENGINES AT 95. 1% КРМ. 


180, 000 150,000 130,000 
do | 9, 160 

1:41 1:33 1:25 

5,010 4, 440 3, 82р 

192 193 194 

9,880 | 12, 2601  14,730| 17,200, 

1:38 1:32 1:24 1:15 
| 5, 170 
| 197 
| 3.566 10, 630 12, 830 
| 1:40 1:34 1:28 
| 6, 080 5, 420 4, 8с0 
201 201 201 


The altitudes shown are those which can be maintained оп 


2 engines at 14,500 LPRPM at the reduced weight. 
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A A 
CANAD AIR 
(pe 
operating тазаа! 


DRIFT DOWN 


TWO ENGINES AT 95. 1% RPM. 


Alt. FT. 


«3 Time Hr. Min. 
Fuel, tbs. 
TAS Kts. 
Alt. FT. 
Time Hr. Min. 
+20 


Fuel, tbe. 


TAS Kh. 


Alt. FT. 
Time Hr. Min. 
-10 | 
| Fuel, Ibs. 
TAS Kts. 
Alt. ЕТ. 
. Time Hr. Min. 
-20 
Fuel, Ibe. 
TAS Ки. 
Alt. FT. 
Time Hr. Min. 
-30 
Fuel, Им. 
TAS Кн. 


The altitudes shown are those which can be maintained on 


2 engines at 14,500 LPRPM at the reduced weight. 
22 Jun 61 


Alt. FT. 12, 280 

Time Hr. Min. 35 
+10 

Fuel, tbs. 4, 600 

| 

TAS Кн. | 

Alt. FT. 10, 650 Я 15, 080 

Time Hr. Min. 1:37 : 1:26 
15А 

Fuel, Ibe. 5, 500 , 4, 380 

TAS Кн. 


ENGINE FAILURE АТ 


ALT. 


Gross 
ЖЕСЕ ШЕСІ БЕСІН БЕТІН | w | s 


11, 840 


14, 750 
1:28 
4, 100 
199 
17, 320 
1:20 
3, 850 


202 


26,000 FT. 


130,000 


146 


14, 570 
1:29 
3, 880 


195 


17, 230 


Ка — —— ханын 
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пата FAILURE АТ 


DRIFT DOWN TWO ENGINES AT 95. 1% RPM. | (Ал. 28, 000 Fr. | пие 


ери БЕЗ Гири. 


+30 Time Hr. Min, 
Fuel, 
TAS Kts. 
Alt. ru 
Time Hr. Min. 
*20 
Fuel, ibs. 
TAS Kts. | 


Alt. FT. 14, 770 17,270 
Time Hr. Min. 1:31 1:24 
+10 
Fuel, Ibe. 3, 660 
TAS Kts. 201 
Панаира es ا‎ ux 
Alt. FT. 
Time Hr. Min. 
ISA 


Fuel, Ibs. 


TAS Kts. 


———————— 


it. FT 
Time Hr. Min 


Alt. А | 
| | 
i г. Min. i 
Fuel, tbs. x 
TAS кв. | Н 
Alt. FT. | 
Time Hr. Min. | 
-20 | 
Fuel, lbs. 
TAS Ер. 
Alt. FT. 
Time Hr. Min. 
-30 | 
Fuei, !bs. 
TAS Кн. 


The altitudes shown are those which can be maintained on 


2 engines at 14,500 LPRPM at the reduced weight. 
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ENGINE FAILURE АТ 


DRIFT ООММ mmotNGINES AT 95. 1% RPM. (ят. 30, 000 Fi. | 


Ü 200,000 180,000 170, iai 160,000 150,000 


Time Hr. Min. 


Fuel, bbe. 
TAS Кн. 
Alt. FT. 


Time Hr. Min. 


*20 


Fuel, Ibs. 
TAS Kts. 
Alt. FT. 
Yime Hr. Min. 

+10 
Fuel, №. 


TAS Кн. 


Alt. FT. 
Time Hr, Min. 


Fuel, tbe. 4, 060 | 3, 640 


TAS Kn. 206 | 206 


-—- M € ——Q © —— итал — —— m mn 


Alt. FT. 


| 
Time Hr. Min. 


-10 
Fuel, Ibs. 
TAS Krs. 
А | 
Alt. РТ. 


Time Hr. Min. 


-20 
Fuel, lbs. 


TAS Kis, 


Alt. FT. 


Time Hr. Min. 


Fuel, Ibe. 


TAS Kts. 


The altitudes shown are those which can be maintained on 


2 engines at 14,500 LPRPM at the reduced weight. 
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5.1 Drift-down Path, Two Engines 


The flight path during drift down with two engines inoperative and two engines 
operating at 95.1% LP rpm are presented for various weights, and separated 
as to temperature anomaly in Figures 3-6 to 3-9. 


Reference should be made to Pages 3.52 and 3.53 for an explanation of their 
use. 
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SECTION 5 


PART 1A THROUGH 3A.6 


1. Fuel Flow Control Charts - 88.5% L.P.R.P.M. 


Rolls Royce recommend operating the engine to a specific fuel flow 

setting for both climb апа cruise, as this has ргоуеа to be the most 

reliable technique for controlling turbine entry temperatures, 

resulting in an improved hot end component lives. 
Q 


The following instructions апа charts relating to this procedure have ⁄ 
been drawn up by Rolls Royce as part of their recommended operating NO 
instructions contained in Rolls Royce Publication F-TY1-C. They ка 
should Бе used in conjunction with the climb апа کک‎ tables. 

(Ref. Sec. 5, Page 2.2 through 3.67) 


adieu qus E НЕН СОР. the — q 
ne 


ЖО); А.Т. amd pressure altitude and trim the synchroscope master engi 

^ fuel flow to chart value ensuring the T.C.T. limit given in the chart 
is not exceeded. Trim other three engines to chart value when syn- 
chronized to master engine observing Т.б.Т. limit. The fuel flow 
should be checked and reset as required, at intervals not greater 
than 4,000 feet. 


In cruise, se е condttton—te Q obtain the де FLOW given іп 

Pages 3A.1 to 3A.6 observing T.G.T. limits. Cross check with normal 

cruise charts, Sec. 5, Page 2.11 through 2.57, to obtain best perfor- 
mance. 


When hot air anti-icing is in use, the reduction in fuel flow required 
may be obtained from charts 2A.1 through ЗА.6. 
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TVI обеда 
с uor32eg 


TYNE Мх 515 - MAXIMUM CONTINUOUS AT 94.9% (14500) L.P. R.P.M. AND 1221 deg.X. 


| | РАХ -МСО. 
CONDITION LEVER POSITION - WITHOUT HOT AIR ANTI-ICING 1426 
Max.TOT. | : 
45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 | deg.c. 


35 36 37 38 39 4O 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 57 58 59 
30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 30 51 53 54 55 56 
24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 49 50 31 53 54 55 


O 11 12 13 14 15 18 17 18 19 20 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 44 45 46 47 49 50 51 52 
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 40 41 42 43 44 46 47 48 49 31 
7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 44 45 46 48 49 
$ 
3 


6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 41 42 43 44 46 47 
4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 39 40 41 42 44 45 


о Oe о 


1 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 37 38 39 40 42 43 
9 10111213 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 35 36 37 38 40 41 
7 8 91011121314 15 16 17 19 20 21 22 23 24 25 26 27 28 29 30 31 33 34 35 36 38 39 
5 8 9 10 11 12 13 14 15 16 17 18 19 21 22 23 24 25 26 27 28 29 31 32 33 34 35 37 38 
3 4 5 6 7 в 91011 12 13 14 15 16 17 18 19 21 22 23 24 25 26 27 29 30 31 32 33 35 36 


ت اس ب س ب 


1 12 13 14 15 16 17 18 20 21 22 23 24 25 27 28 29 30 31 33 
9 1O 11 12 13 14 15 16 17 19 2O 21 22 23 25 26 27 28 3O 31 
7 8 9 10 11 12 13 14 13 16 18 19 20 21 22 24 25 26 27 29 
$5 6 7 8 9 10 11 12 13 14 15 16 18 19 20 22 23 24 25 26 
3 € 7 8 91011 12 13 14 15 16 18 19 20 22 23 24 


10 1 


PINY 
ow с 


э міре (9 (А 


aiv 


ина 301121800 


42 41 39 38 36 35 34 32 31 30 28 27 26 25 24 22 21 2019 18 1716 14 13 12 11 
45 44 42 41 39 36 36 35 34 32 31 3O 28 27 26 25 24 22 21 2O 19 18 17 16 14 13 
48 46 45 43 42 41 39 38 36 35 34 32 31 3O 28 27 26 25 24 22 21 2O 19 18 17 16 


50 49 47 46 45 43 42 40 39 38 36 35 34 32 31 30 28 27 26 25 24 23 22 20 19 18 6 5 3 2 1[0 1 

$5 53 51 50 49 47 46 44 43 42 40 39 38 38 35 34 32 31 30 28 27 26 25 24 22 21 20 19 18 16 15 14 131110 9 8 6 5 4 3 2 1 

57 56 54 53 31 30 48 47 46 44 43 42 40 39 37 36 35 33 32 31 29 28 27 28 24 23 2221 20 19 17 16 15 131211 9 8 7 6 5 3 2 
60 58 57 55 54 52 51 49 48 47 45 44 43 41 40 39 37 36 34 33 32 30 29 28 27 25 24 23 22 21 19 18 17 16 14131110 9 7 6 5 4 И 

131210 9 8 7 5 


62 61 59 58 56 55 33 52 50 49 48 46 45 44 42 41 40 38 37 36 34 33 32 30 29 28 26 25 24 23 21 20 19 18 16 15 
INDICATED AIR TEMPERATURE deg.C. 


CONDITION LEVER POSITION - WITM MOT AIR ANTI-ICING 


1313,1314..... В 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16 15 14 13121110 9 8 7 6 5 4 


$9:00.1313,1314......... R 49 48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23 32 21 20 19 18 17 16 15 14 13121110 9 8 7 6 


ا 


NOTE: Indicated air temperatures below the stepped line are below 0 deg.C. 20449 


18 OL ЧҮЙ 


Т"Мг э8е4 
с UOI129S 


ТІКЕ MK 515 > FUEL FLOW CONTROL ТАРАЛ 


» 


CLIMB АТ 88.37 (13500) L.P. R.P.M. AND 1164 "Е. WITHOUT ANTI-ICING ” 


150 Kts I.A.3. 


INDICATED AIR TEMPERATURE deg.C./FUEL FLOW lb. per hour 


600110/2165 13/2105 14/2140 16/2105 18/2080 20/2050 22/2020 24/1990 26/1960 28/1935 30/1905 32/1880 34/1855 36/1830 38/1800 40/1775 42/1750 44/1725 46/17001|66 
8/2115 10/2115 12/2090 14/2060 16/2035 18/2005 20/1975 22/1950 24/1920 26/1890 28/1870 30/1845: 32/1815 34/1790 38/1785 38/1740 40/1715 42/1690 44/1665 
6/2070 8/2070 10/2050 12/2015 14/1990 16/1960 18/1930 20/3905 22/1880 24/1855 26/1830 28/1805 30/1775 32/1750 34/1725 36/1700 38/1675 40/1655 42/1630 
4/2020 6/2020 8/2005 10/1970 12/1950 14/1920 16/1890 18/1865 20/1840 22/1815 24/1790 26/1765 28/1740 30/1715 32/1690 34/1685 36/1645 38/1620 40/1600 
| 4/1975 6/1965 8/1930 10/1905 12/1880 14/1850 16/1825 18/1800 20/1775 22/1750 24/1730 26/1705 28/1680 30/1655 32/1630 34/1610 36/1585 38/1565 
2/1935 4/1920 6/1890 8/1865 10/1840 12/1810 14/1785 16/1760 18/1740 20/1715 22/1690 24/1665 26/1645 28/1620 30/1595 32/1575 34/1550 36/1530 


2/1890] 0/1890 2/1850 4/1850 6/1820 8/1800 10/1770 17/1750 14/1725 16/1700 18/1675 20/1655 22/1630 24/1605 26/1580 28/1560 30/1540 32/1515 34/1495 
4/1865 2/1845 | 0/183 2/1810 4/1780 6/1760 8/1730 10/1710 12/1685 14/1665 16/1640 18/1620 20/1595 22/1570 24/1545 26/1530 28/1505 30/1485 32/1465 
6/1805 4/1805 2/1795 | 0/1770 2/1740 4/1720 6/1695 8/1670 10/1650 12/1625 14/1605 16/1580 18/1560 20/1535 22/1510 24/1495 26/1470 28/1450 30/1430 
6/1765 6/1765 4/1755 2/1725 {0/1705 2/1680 4/1660 6/1635 8/1610 10/1590 12/1570 14/1545 16/1525 18/1500 20/1480 22/1460 24/1440 26/1420 28/1400 
10/1725 8/1725 6/1715 4/1685 2/1665 | 0/1640 2/1620 4/1600 6/1575 8/1555 10/1535 12/1510 14/1495 16/1465 18/1445 20/1425 22/1405 24/1385 26/1385 


| 4/1540 6/1520 8/1495 10/1475 12/1455 14/1440 16/1410 18/1395 20/1370 22/1335 24/1335 
14/1645 12/1650 10/1640 8/1610 6/1590 4/1570 2/1545 (0/1520 2/1480 4/1480 6/1460 8/1440 10/1420 12/1400 14/1380 16/1360 18/1340 20/1320 22/1300 
16/1610 14/1610 12/1600 10/1575 8/1550 6/1530 4/1510 2/1485 | 0/1470 2/1450 4/1430 6/1410 6/1390 10/1365 12/1345 14/1330 16/1310 18/1290 20/1270 
[18/1570 16/1570 14/1560 12/1540 10/1515 8/1495 6/1475 4/1450 2/1435 [| 0/1415 2/1390 4/1375 6/1355 8/1330 10/1315 12/1295 14/1280 16/1260 18/1240 
20/1540 18/1540 16/1525 14/1500 12/1480 10/1460 8/1440 6/1420 4/1400 2/1380 | 0/1360 2/1340 4/1320 6/1300 8/1280 10/1265 12/1245 14/1230 16/1210 


12/1685 10/1685 8/1675 6/1650 4/1625 2/1600 | 0/1580 2/1560 


22/1505 20/1505 18/1490 16/1465 14/1445 12/1425 10/1405 8/1385 6/1365 4/1345 2/1325 | 0/1305 2/1290 4/1270 6/1250 8/1235 10/1215 12/1200 14/1185 
24/1470 22/1470 20/1440 18/1430 16/1410 14/1390 12/1370 10/1350 8/1330 6/1315 4/1295 2/1275 | 0/1255 2/1240 4/1220 6/1205 8/1185 10/1170 12/1155 
26/1430 24/1430 22/1415 20/1395 18/1375 16/1355 14/1335 12/1320 10/1300 8/1280 6/1265 4/1245 2/1225 | 0/1210 2/1190 4/1175 6/1155 8/1140 10/1125 
28/1395 26/1395 24/1375 22/1355 20/1335 18/1320 16/1300 14/1285 12/1265 10/1250 8/1230 6/1215 4/1195 2/1180 | 0/1160 2/1145 4/1130 6/1115 8/1100 
30/1365 28/1360 26/1340 24/1320 22/1305 20/1285 18/1270 16/1250 14/1235 12/1220 10/1205 8/1185 6/1170 4/1150 2/1135 | 0/1120 2/1105 4/1085 6/1070 


32/1330 30/1330 28/1310 26/1290 24/1270 22/1255 20/1240 18/1220 16/1205 14/1190 12/1175 10/1155 8/1140 6/1125 4/1105 2/1090 2/1060 
34/1300 32/1295 30/1275 28/1260 26/1240 24/1225 22/1210 20/1190 18/1175 16/1160 14/1145 12/1125 10/1110 8/1095 6/1080 4/1060 2/1050 | 0/1030 
36/1265 34/1250 32/1240 30/1225 28/1205 26/1190 24/1175 22/1160 20/1145 18/1130 16/1115 14/1100 12/1080 10/1065 8/1050 6/1035 4/1020 2/1005 
38/1230 34/1220 34/1205 32/1190 30/1170 28/1160 26/1145 24/1130 22/1115 20/1100 18/1085 16/1070 14/1055 12/1040 10/1025 8/1010 4/995 4/980 2/965 |696 
40/1200 38/1190 36/2170 34/1155 32/1140 30/1125 28/1110 26/1095 24/1080 22/1070 20/1055 18/1040 16/1030 14/1015 12/995 10/985 8/970 4/955 4/945 |697 


42/1170 40/1155 38/1140 36/1125 34/1110 32/1095 30/1080 28/1065 26/1055 24/1040 22/1025 20/1015 18/1000 16/985 14/970 12/960 10/945 &/930 66/920 168 

44/1130 42/1120 40/1105 38/1095 36/1080 34/1065 32/1050 30/1040 28/1030 26/1015 24/1000 22/985 20/975 18/960 16/943 14/935 12/920 10/910 8/895 |70С 

46/1100 44/1090 42/1075 40/1060 38/1050 36/1035 34/1020 32/1010 30/1000 28/985 26/975 24/960 22/945 20/935 18/920 16/910 14/895 12/885 10/870 [70 

48/1070 46/1055 44/1045 42/1030 40/1020 38/1005 36/995 34/980 32/970 30/960 28/945 26/920 24/930 22/910 20/895 18/885 16/870 14/860 12/845 |703 

50/1035 48/1025 46/1010 44/1000 42/985 40/975 38/965 36/950 34/940 32/930 30/920 28/910 26/895 24/885 22/870 20/860 18/850 16/8353 14/825 705 t 


+ ж0.1426 NOTES 1) ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE * PREÉ-MOD.1426 
2) FOR AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT HAND COLUMN 


I8 01 ЧУЙ 


- 


150 Кїз.1.А.5. 


PRESSURE | t 
ALT ITUDE | МАХ 


2/2165 
0/2115 
2/2010 
4/2020 
6/1975 
8/1935 


10/1890 
12/1665 
14/1805 
16/1765 
18/1725 


20/1685 
22/1645 
24/1610 
26/1570 
28/1540 


30/1505 
32/1470 
34/1430 
36/1395 
38/1365 


40/1330 
42/1300 
44/1265 
46/1230 
48/1200 


50/1170 
52/1130 
54/1100 
56/1070 
58/1035 


> м00.1426 
Mc 


4 


сме 95в4 
с UOI329Sg 


4/2185 
2/2115 
0/2070 

2020 
4/1975 
6/1935 


8/1890 
10/1845 
12/1805 
14/1765 
16/1725 


18/1685 
20/1650 
22/1610 
24/1570 
26/1540 


28/1505 
30/1470 
32/1430 
34/1395 
36/1360 


38/1330 
40/1295 
42/1250 
44/1220 
46/1190 


48/1155 
50/1120 
52/1090 
54/1055 
56/1025 


6/2140 
4/2090 
2/2050 
0/2005 
2/1965 
4/1920 


6/1880 
8/1835 
10/1795 
12/1755 
14/1715 


16/1675 
18/1640 
20/1600 
22/1560 
24/1525 


26/1490 
28/1440 
30/1415 
32/1375 
34/1340 


36/1310 
38/1275 
40/1240 
42/1205 
44/1170 


46/1140 
48/1105 
50/1075 
32/1045 
54/1010 


8/2105 
6/2069 
4/2015 
2/1970 
0/1930 
2/1890 


4/1850 
8/1810 
8/1770 
1/1725 
12/1685 


14/1650 
16/1610 
18/1575 
20/1540 
22/1500 


24/1465 
26/1430 
28/1395 
39/1355 
32/1320 


34/1290 
36/1260 
38/1225 
40/1190 
42/1155 


44/1125 
46/1095 
48/1060 
$0/1030 
52/1000 


TYNE MK 515 - FUEL FLOW CONTROL TABLE 


CLIMB АТ 88.37 (13500) L.P, R.P.M, AND 1164 K.WITH ANTI-ICING 


10/2080 
8/2035 
6/1990 
4/1950 
2/1905 
0/1865 


2/1820 
4/1780 
6/1740 
8/1705 
10/1665 


12/1625 
14/1590 
16/1550 
18/1515 
20/1480 
22/1445 
24/1410 
26/1375 
28/1335 
39/1305 


32/1270 
34/1240 
36/1205 
381170 
40/1140 


42/1110 
44/1080 
46/1050 
48 1020 
50/985 


INDICATED AIR TEMPERATURE deg.C/FUEL FLOW 1b. per hour 


12/2050 
10/2005 
8/1960 
6/1920 
4/1880 
2/1840 


0/1800 


41720 
8/1680 
8/1640 


10/1600 
12/1570 
14/1530 
16/1495 
18/1460 


20/1425 
22/1390 
24/1355 
26/1320 
28/1285 


30/1255 
32/1225 
34/1190 
36/1150 
38/1125 


40/1095 
42/1065 
44/1035 
46/1005 
48/975 


14/2020 16/1990 18/1960 20/1935 
12/1975 14/1950 16/1920 18/1890 
10/1930 12/1905 14/1880 16/1855 
10/1865 12/1840 14/1815 
B/1825 10/1800 12/1775 
6/1785 8/1760 10/1740 


8/1890 
6/1850 
4/1810 


2/1770 
0/1730 


2/1695 | 


4/1660 
6/1520 


8/1580 
10/1545 
12/1510 
14/1475 
16/7 440 


18/1405 
20/1370 
22/1335 
24/1300 
26/1270 


28/1240 
30/1210 
32/1175 
34/1145 
36/1110 


38/1080 
40/1050 
42/1020 
44/995 
46/965 


4/1750 
2/1710 
0/1670 
2/1635 


6/1725 
4/1685 
2/1650 
0/1610 


8/1700 
6/1665 
4/1625 


2/1590 4/1570 6/1545 


22/1905 
420/1870 
18/1830 
16/1790 
14/1750 
12/1715 


10/1675 
H/1640 
6/1605 


24/1880 
22/1845 
20/1805 
18/1765 
16/1730 
14/1690 


26/1855 
24/1815 
22/1775 
20/1740 
18/1705 
16/1665 


12/1655 
10/1520 
8/1580 


14/1630 
12/1595 
10/1560 

8/1525 


4/1600 2/1575 | 0/1555 2/1535 4/1510 6/1495 


6/1560 
8/1520 
10/1485 
12/1450 
14/1420 


16/1385 
18/1350 
20/1320 
22/1285 
24/1250 


26/1220 
28/1190 
30/1160 
32/1130 
34/1095 


35/1065 
38/1040 
40/1010 
12/980 
447950 


4/1540 


6/1480- 


8/1470 
10/1435 
12/1400 


14/1365 
16/1330 
18/1300 
20 1265 
22/1235 


24/1205 
26/1175 
28/1145 
30/1115 
32/1080 


34/1085 
36/1030 
38/1000 
40/070 
42/940 


2/1520 | 071495 2/1475 
4/1480 2/1460 | 0/1440 


4/1455 
2/1420 


6/1450 4/1430 2/1410] 0/1390 
8/1415 6/1390 4/1375 2/1355 | 0/1330 
10/1380 8/1360 6/1340 4/1320 


12/1345 
14/1315 
16/1280 
18/1250 
20/1220 


22/1190 
24/1160 
26/1130 
28/1100 
30/1070 


32/1040 
34/1015 
36/985 
38/960 
40/930 


10/1325 
12/1295 
14/1265 
16/1230 ` 
18/1205 


20/1175 
22/1145 
24/1115 
26/1085 
28/1055 


30/1025 
32/1000 


` 34/915 


36/945 
38/920 


NOTES 1) ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE 
2) FOR AIR TEMPERATURES LESS THAM THOSE QUOTED, USE MAXIMUM FUEL FLOW IN 


8/1305 6/1290 
10/1275 8/1255 
12/1245- 10/1225 
14/1215 12/1195 
16/1185 14/1170 


18/1155 16/1140 
20/1125 18/1110 
22/1100 20/1080 
24/1070 22/1055 
26/1040 24/1030 


28/1015 26/1000 
30/985 28/975, 
32/960 30/945 
34/920 32/930 
36/910 34/895 


28/1830 
26/1790 
24/1750 
22/1715 
20/1680 
18/1645 


16/1605 
14/1570 
12/1535 
10/1500 

8/1465 


6/1440 
4/1400 
2/1365 


30/1800 
28/1765 
26/1725 
24/1690 
22/1655 
20/1620 


18/1580 
16/1545 
14/1510 
12/1480 
10/1445 


8/1410 
6/1380 
4/1345 
2/1315 


32/1775 
30/1740 
28/1700 
26 1665 
24/1630 
22/1595 


20/1560 
18/1530 
16/1495 
14/1460 
12/1425 


10/1395 
8/1360 
6/1330 
4/1295 


2/1300] 0/1280 2/1265 


4/1270 


2/1250 


0/1235 


34/1750 
32/1715 
30/1675 
28/1645 
26/1610 
24/1575 


22/1540 
20/1505 
18/1470 
16/1440 
14/1405 


12/1370 
10/1340 
8/1310 
6/1280 
4/1245 


2/1215 


36/1725 
34/1690 
32/1655 
30/1620 
28/1585 
26/1550 


24/1515 
22/1485 
20/1450 
18/1420 
16/1385 


14/1355 
12/1320 
10/1290 
8/1260 
6/1230 


4/1200 


6/1240 4/1220 2/1205 | 0/1185 2/1179 
241155 | 0/1140 


8/1210 
10/1180 
12/1150 


1441125 
1671095 
18/1065 
20/1040 
22/1015 


24/985 
26/960 
28/ 935 
30/910 
32/885 


LEFT HAND COLUMN 


6/1190 
8/1160 
10/1135 


12/1105 
14/1080 
16/1050 
18/1025 
20/995 


22/370 
24/945 
26/920 
28/895 
30/870 


4/1175 
6/1145 
8/1120 


10/1099 
12/1060 
14/1035 
16/1010 
18/985 


20/960 
22/935 
24/910 
26/ 885 
28/880 


4/1130 
6/1105 


8/1075 
10/1050 
12/1020 
14/995 
16/970 


18/945 
20/920 
22/895 
24/870 
26/850 


2/1115 
4/1085 


6/1060 

8/1030 
10/1005 
12/980 
14/955 


16/930 
18/910 
20/885 
22/850 
24/835 


38/1700 
36/1665 
34/1630 
32/1600 
30/1565 
28/1530 


26/1495 
24/1465 
22/1430 
20/1400 
18/1365 


16/1335 
14/1300 
12/1270 
10/1240 

8/1210 


6/1185 
4/1155 
2/1125 
0/1100 
2/1070 


4/1945 

6/1015 

8/990 
10/965 
12/945 


14/920 
16/895 
18/870 
20/845 
22/825 


PRE-MOD . 1426 


HI Зи) е1900 


УМУ 2 
М 


= 
UA 


aiva 


I8 от YYW 


сүг әбед 
с UOT329S 


160 ite. 


1АЗ 


10/2165 
8/2123 
6/2075 
4/2030 
2/1985 
0/1940 


2/1895 
4/1830 
6/1810 
8/1770 
10/1720 


12/1690 
14/1650 
16/1615 
18/1380 
20/1545 


22/1305 
24/1475 
26/1440 
28/1405 
30/1270 


32/1340 
34/1305 
36/1275 
38/1240 
40/1210 


42/1180 
44/1150 
45/1115 
48/1080 
50/1043 


12/2165 
10/2125 
8/2075 
6/2030 
4/1985 
2/1940 


0/1895 
2/1850 
4/1810 
6/1770 
8/1730 


10/1690 
12/1650 
14/1615 
16/1590 
18/1545 


20/1505 
22/1415 
24/1440 
26/1405 
48/1370 


30/1335 
32/1300 
34/1270 
36/1239 
38/1200 


40/1170 
42/1135 
44/1100 
46/1070 
48/1035 


14/2150 
12/2100 
10/2055 
8/2010 
6/1970 
4/1930 


2/1985 
0/1845 
2/1800 
4/1760 
6/1720 


8/1680 
10/1645 
12/1605 
14/1570 
16/1535 


18/1495 
20/1460 
22/1425 
24/1390 
26/1355 


28/1320 
20/1285 
32/1250 
34/1215 
36/1185 


38/1155 
40/1120 
42/1090 
44/1060 
4€/1025 


16/2120 
14/2070 
12/2030 
10/1985 

8/1945 


6/1900. 


4/1860 
2/1820 
0/1780 
2/1740 
4/1700 


6/1660 
8/1620 
10/1585 
12/1550 
14/1515 


16/1475 
18/1440 
20/1405 
22/1370 
24/1335 


26/1300 
28/1270 
30/1235 
32/1200 
34/1170 


36/1140 
38/1110 
40/1075 
42/1045 
44/101$ 


TYNE ША.515 - FUEL FLOW CONTROL TABLE 


CLINB АТ 88.34 (13500) L.P. R.P.N. AND 1164"K. WITHOUT ANTI-ICING 


18/2090 
16/2045 


INDICATED AIR TEMPERATURE deg .C./FUEL FLOW lb. per hour 


20/ 2060 
18/2015 


14/2000 16/1970 


12/1955 
19/1910 
8/1870 


5/1830 
* 4/1790 
2/1750 
0/1710 
2/1675 


4/1640 
6/1600 
6/1360 
10/1525 
12/1490 


14/1455 
16/1420 
18/1390 
20/1355 
22/1320 


24/1285 
26/1250 
28/1220 
30/1185 
32/1155 


34/1125 
36/1095 
38/1065 
40/1035 
42/1005 


WOTES : 


s 


14/1930 
12/1890 
10/1850 


8/1810 
6/1770 
4/1730 
2/1690 
0/1650 


2/1610 
4/1575 
671540 
8/1505 
10/1470 


22/2030 
20/1990 
18/1945 
16/1900 
14/1860 
12/1820 


10/1780 
8/1740 
6/1700 
4/1665 
2/1620 


0/1590 
2/1550 
4/1520 
6/1485 
8/1450 


12/1435. 10/1415 


14/1400 
16/1365 
18/1330 
20/1300 


22/1265 
24/1230 
26/1200 
28/1170 
30/1140 


32/1140 
34/1060 
36/1050 
38/1020 
40/990 


1) ALL 
2) FOR 


12/1380 
14/1350 
16/1315 
18/1280 


20/1250 
22/1220 
24/1185 
26/1150 
28/1125 


30/1095 
32/1065 
34/1035 
36/1005 
38/980 


24/2000 
22/1960 
20/1920 
18/1875 
16/1835 
14/1795 


12/}755 
10/1720 
8/1680 
6/1640 
4/1605 


2/1570 
0/1530 
2/1500 
4/1165 
6/1430 


8/1395 
10/1350 
12/1330 
14/1295 
16/1265 


18/1230 
20/1200 
22/1170 
24/1140 
26/1110 


28/1080 
30/1050 
32, 1020 
34/995 
36/965 


26/1970 
24/1930 
22/1890 
2071850 
18/1810 
16/1770 


14/1730 
12/1690 
10/1655 
8/1620 
6/1580 
4/1545 
2/1510 
0/1475 
2/1440 
4/1410 


6/1375 
8/1340 
10/1310 
12/1280 
14/1245 


16/1215 
18/1185 
20/1155 
22/1125 
24/1100 


26/1070 
28/1040 
30/1010 
32/985 
34/955 


28/1940 
26/1900 
24/1860 
22/1820 
20/1785 
16/1750 


16/1710 
34/1670 
12/1630 
10/1595 

8/1560 


6/1525 
4/1490 
2/1455 
0/1420 
2/1399 


4/1355 
6/1320 
8/1290 
10/1260 
12/1230 


14/1200 
16/1170 
18/1140 
20/1110 
22/1080 


24/1050 
26/1025 
78/1000 
30/9170 
32/940 


30/1915 
28/1880 
26/1840 
24/1800 
22/1160 
20/1720 


18/1650 
16/1645 
14/1610 
12/1575 
10/1540 


8/1505 
6/1470 
4/1435 
2/1409 
0/1370 


2/1340 
4/1305 
6/1270 
8/1240 
10/1210 


12/1180 
14/1150 
16/1120 
18/1090 
20/1065 


22/1040 
24/1010 
26/385 
28/960 
30/930 


TEMPERATURES BELOW YME STEPPED LINE ARE 
AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT-HAND COLUMM 


32/1890 
30/1850 
28/1810 
26/1710 
24/1740 
22/1700 


20/1660 
18/1620 
16/1585 
14/1550 
12/1515 


10/1480 
8/1450 
6/1415 
4/1380 
2/1350 


0/1320 
2/1285 
4/1250 
6/1220 
8/1195 


10/1165 
12/1135 
14/1110 
16/1090 
18/1050 


20/1025 
22/1000 
24/970 
26/945 
28/920 


NEGATIVE 


34/1860 
32/1820 
30/1785 
28/1750 
26/1710 
24/1670 


22/1635 
20/1600 
18/1555 
16/1530 
14/1495 


12/1460 
19/1430 
8/1395 
6/1365 
„4/1330 


2/1300 
0/1270 
2/1240 
4/1210 
6/1180 


8/1150 
10/1120 
12/1090 
14/1065 
16/1040 


18/1010 
20/985 
22/960 
24/935 
26/905 


36/1830 
34/1795 
32/1760 
30/1720 
28/1685 
26/1650 


24/1610 
22/.1575 
20/1540 
18/1516 
16/1475 


14/1440 
12/1410 
10/1375 

8/1340 
6/1110 


4/1280 
2/1250 
0/1220 
2/1199 
4/1160 


6/1120 
8/1105 
10/1060 
12/1050 
14/1025 


16/995 
15/970 
20/945 
22/920 
24/895 


38/1805 
36/1770 
34/1735 
32/1700 
30/1665 
28/1625 


26/1590 
24/1555 
22/1520 


20/1485 


18/1450 


16/1420 
14/1 330 
12/1360 
19/1325 
8/1295 


6/1260 
4/1230 
2/1200 
0/1170 
2/1145 


4/1120 
6/1090 
5/1060 
19/1035 
12/1010 


14/985 
16/960 
18/930 
20/905 
22/880 


40/1780 
38/1745 
36/1710 
34/1670 
32/1635 
30/1600 


28/1570 
26/1535 
24/1500 
22/1465 
20/1420 


18/1400 
16/1370 
14/1340 
12/1305 
10/1275 


8/1245 
6/1215 
4/1185 
2/1155 
0/1130 


2/1100, 


4/1070 

6/1045 

8/1020 
10/995 


12/970 
14/940 
16/920 
18/895 
20/870 


42/1150 
40/1720 
38/1685 
36/1650 
34/1615 
22/1580 


30/1545 
28/1510 
26/1475 
24/1445 
22/1410 


20/1380 
18/1350 
16/1320 
14/1285 
12/1255 


10/1225 
8/1195 
6/1170 
4/1140 
2/1110 


0/1085 
2/1060 
4/1035 
6/1010 
8/380 


10/955 
12/930 
14/905 
16/880 
18/960 


44/1725 
42/1695 
40/1660 
38/1625 
26/1595 
34/1560 


32/1525 
30/1490 
28/1455 
26/1425 
24/1390 


22/1360 
20/1330 
18/1300 
16/1270 
14/1240 


12/1210 
10/1180 
8/1150 
6/1120 
4/1095 


2/1070 
0/1045 
2/1020 
4/995 
6/970 


8/945 
10/920 
12/995 
14/870 
19/850 


46/1700 
44/1670 
42/1640 
40/1605 
38/1570 
36/1540 


34/1505 
32/1470 
30/1435 
28/1400 
26/1370 


24/1340 
22/1310 
20/1280 
18/1250 
16/1220 


14/1190 
12/1160 
10/1135 
8/1110 
6/1085 


4/1060 
2/1030 
0/1005 
2/980 
4/335 


6/330 
2/905 
10/880 
12/260 
14/835 


PRE -NOD 1426 


I8 от ЧУЙ 


р”У2 әЗед 
с UOI129S 


2/2165 
0/2125 
2/2075 
4/2030 
6/1985 
8/1940 


10/1895 
12/1850 
14/1810 
16/1770 
18/1730 


20/1690 
22/1650 
24/1615 
26/1580 
28/1545 


30/1508 
32/1475 
34/1440 
36/1405 
38/1370 


40/1340 
42/1305 
44/1275 
46/1240 
48/1210 


50/1180 
52/1150 
54/1115 
| 56/1080 
58/1045 


+ wÓp.1426 


38/1335 
40/1300 
42/1270 
44/1230 
46/1200 


48/1170 
50/1135 
52/1100 
54/1070 
56/1035 


6/2150 
4/2100 
2/2055 
0/2010 
2/1970 
4/1930 


6/1885 
8/1845 
10/1800 
12/1760 
14/1720 


16/1680 
18/1645 
20/1605 
22/1570 
24/1535 


26/1495 
28/1450 
30/1425 
32/1390 
34/1355 


36/1320 
38/1285 
40/1250 


42/1215 
44/1185 


46/1155 
45/1120 
50/1090 
52/1060 
54/1025 


8/2120 
6/2070 
4/2030 
2/1985 
0/1945 
2/1900 


4/1860 
6/1820 
8/1780 
10/1740 
12/1700 


14/1660 
16/1620 
18/1585 
20/1550 
22/1515 


24/1475 
26/1440 
28/1405 
30/1370 
32/1335 


34/1300 
36/1270 
38/1235 
40/1200 
42/1170 


44/1140 
46/1110 
48/1075 
50/1045 
52/1015 


CLIMB АТ 88. 


10/2090 
8/2045 
6/2000 
4/1955 
2/1910 
0/1870 


2/1830 
4/1790 
6/1750 
8/1710 
10/1675 


12/1640 
14/1500 
16/1560 
18/1525 
20/1490 


22/1455 
24/1420 
26/1390 
28/1355 
30/1320 


32/1285 
34/1250 
36/1220 
38/1185 
40/1155 


42/1125 
44/1095 
46/1065 
48/1035 
50/1005 


NOTES 


12/2060 
10/2015 
B/1970 
6/1930 
4/1890 
2/1850 


0/1810 
2/1770 
4/1730 
6/1690 
8/1650 


10/1610 
12/1575 
14/1540 
16/1505 
18/1470 


20/1435 
22/1400 
24/1385 
26/1330 
28/1300 


30/1265 
32/1230 
34/1200 
36/1170 
38/1140 


40/1110 
42/1080 
44/1050 
46/1020 
48/990 


1) АШМ, 
2) FOR 


TYNE MK.515 - FUEL FLOW CONTROL TABLE 


14/2030 
12/1990 
10/1945 
: 8/1900 
6/1860 
4/1820 


2/1780 
0/1740 
2/1700 
4/1665 
6/1620 


8/1590 
10/1550 
12/1520 
14/1485 
16/1450 


18/1415 
20/1380 
22/1350 
24/1315 
26/1280 


28/1250 
30/1220 
32/1185 
34/1150 
36/1125 


38/1095 
40/1065 
42/1035 
44/1005 
46/980 


16/2000 
14/1960 
12/1920 
10/1875 
8/1835 
6/1795 


4/1755 
2/1720 
0/1680 


18/1970 
16/1930 
14/1890 
12/1850 
10/1810 

8/1770 


6/1730 
4/1690 
2/1655 


271640 | 0/1620 


4/1605 


6/1570 
8/1530 
10/1500 
12/1465 
14/1430 


16/1395 
18/1360 
20/1330 
22/1295 
24/1265 


26/1230 
28/1200 
30/1170 
32/1140 
34/1110 


36/1080 
38/1050 
40/1020 
42/995 
44/965 


2/1580 


4/1545 
6/1510 
8/1475 
10/1440 
12/1410 


14/1375 
16/1340 
18/1310 
20/1280 
22/1245 


24/1215 
26/1185 
28/1155 
30/1125 
32/1100 


34/1070 
36/1040 
38/1010 
40/985 
12/955 


20/1940 
18/1900 
16/1860 
14/1820 
12/1785 
10/1750 


8/1710 
6/1670 
4/1630 
2/1595 
0/1560 


2/1525 
4/1490 
6/1455 
8/1420 
10/1390 


12/1355 
14/1320 
16/1290 
18/1260 
20/1230 


22/1200 
24/1170 
26/1140 
28/1110 
30/1080 


32/1050 
34/1025 
36/1000 
38/970 
40/940 


22/1915 
20/1880 
18/1840 
16/1800 
14/1760 
12/1720 


10/1680 
8/1645 
6/1610 
4/1575 
2/1540 


0/1505 


24/1890 
22/1850 
20/1810 
18/1770 
16/1740 
14/1700 


12/1660 
10/1620 
8/1585 
8/1550 


(13500) L.P. R.P.M. AND 1164°K.WITH ANTI-ICING 


26/1860 
24/1820 
22/1185 
20/1750 
18/1710 
16/1670 


14/1635 
12/1600 
10/1565 

8/1530 


INDICATED AIR TEMPERATURE deg.C./FUEL FLOW - ib. per hour 


28/1830 
26/1795 
24/1760 
22/1720 
20/1685 
18/1550 


16/1610 
14/1575 
12/1540 
10/1510 


4/1515 6/1495 8/1475 


2/1480 


4/1460 


6/1440 


2/1470] 0/1450 2/1430 4/1410 


4/1435 
6/1400 
8/1370 


10/1340 
12/1305 
14/1270 
16/1240 
18/1210 


20/1180 
22/1150 
24/1120 
26/1090 
28/1065 


30/1040 
32/1010 
34/985 
35/960 
38/930 


TEMPERATURES BELOW THE STEPPED LINE ARE 
AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT-HAND COLUMN 


2/1415 


1395 


2/1375 


4/1380 2/1365 | 0/1340 


6/1350 4/1330 2/1310 


8/1320 6/1300 4/1280 
10/1285 8/1270 6/1250 


12/1250 
14/1220 
16/1195 


18/1165 
20/1135 
22/1110 
24/1080 
26/1050 


28/1025 
30/1000 


10/1240 
12/1210 
14/1180 


16/1150 
18/1120 
20/1090 
22/1065 
24/1040 


26/1010 
28/385 


8/1220 
10/1190 
12/1160 


14/1130 
18/1105 
18/1080 
20/1050 
22/1025 


24/995 
26/970 


32/970 30/960 28/945 
34/945 32/935 30/920 
36/920 34/905 32/895 


NEGATIVE 


30/1805 
28/1770 
26/1735 
24/1700 
22/1665 
20/1625 


18/1590 
16/1555 
14/1520 
12/1485 
10/1450 


8/1420 
6/1390 
4/1360 
2/1325 
0/1295 


2/1260 
4/1230 
6/1200 
8/1170 
10/1145 


12/1120 


14/1090 
16/1060 
18/1035 
20/1010 


22/985 
24/960 
26/930 
28/905 
30/880 


32/1780 
30/1745 
28/1710 
26/1670 
24/1635 
22/1600 


20/1570 
18/1535 
16/1500 
14/1465 
12/1430 


10/1400 
8/1370 
6/1340 


34/1750 
32/1720 
30/1685 
28/1650 
26/1615 
24/1580 


22/1545 
20/1510 
18/1475 
16/1445 
14/1410 


12/1380 
10/1350 
8/1320 


36/1725 
34/1695 
32/1660 
30/1625 
28/1595 
26/1560 


24/1525 
22/1490 
20/1455 
18/1425 
16/1390 


14/1360 
12/1330 
10/1300 


4/1305 6/3285 8/1270 
2/1275 4/1255 6/1240 


0/1245 2/1225 4/1210 


2/1215 | 0/1195 2/1180 
4/1185 


1176 | 0/1150 
6/1155 4/1140 2/1120 
8/1120 6/1110 4/1095 


10/1100 8/1085 6/1070 


12/1070 
14/1045 
16/1020 
18/995 


20/970 
22/940 
24/920 
26/695 
28/870 


10/1060 
12/1035 
14/1010 
16/980 


18/955 
20/930 
22/950 
24/880 
26/860 


8/1045 
10/1020 
12/995 
14/970 


16/945 
18/920 
20/895 
22/810 
24/850 


38/1700 
36/1670 
34/1640 
32/1605 
30/1570 
28/1540 


‘26/1505 


24/1470 
22/1435 
20/1400 
18/1370 


16/1340 
14/1310 
12/1280 
10/1250 

8/1220 


6/1190 
4/1160 
2/1135 
0/1110 
2/1085 


4/1060 

6/1030 

8/1005 
10/980 
12/955 


14/930 
16/905 
18/880 
20/860 _ 
22/835 


ПГІТЕГИТГІТ 


18 OI ЧУИ 


TINE MK.515 - FUEL FLOW CONTROL TABLE 0 


(13500) L.P, R.P.N. АКО 1164°K.WITWOUT ANTI-ICING 


INDICATED AIR TEMPERATURE deg.C./FVEL РИМ lb. per hour 


t 


44/1740 46/1715 

42/1703 44/1680 | 
40/1670 42/1645 
38/1625 40/1610 
36/1605 34/1580 
34/1570 36/1545 


34/1510 
32/1480 
30/1445 
28/1415 
26/1380 


38/1815 40/1790 42/1765 
36/1780 38/1755 40/1730 
34/1745 36/1720 38/1690 
32/1705 34/1685 36/1660 
30/1670 32/1650 34/1625 
28/1635 30/1915 32/1590 


28/1950 32/1895 
26/1810 
24/1870 
22/1835 
20/1795 


18/1760 


26/1960 
24/1940 
22/1900 
20/1860 
18/1820 
16/1785 


24/2005 
22/1965 
20/1925 
18/1885 
16/1845 
14/1810 


18/2095 
16/2055 
14/2015 
12/1965 
10/1925 

6/1885 


16/2125 20/2065 
15/2025 
16/1965 
14/1940 
12/1900 


10/1860 


22/2035 
20/1995 
18/1955 
16/1915 
14/1875 
12/1835 


30/1920 
28/1885 30/1855 
26/1845 28/1820 
24/1810 26/1780 
22/1770 24/1745 
20/1738 22/1710 


18/1695 20/1670 
16/1660 18/1635 
14/1620 16/1595 
12/1585 14/1560 
10/1550 12/1530 


10/2165 12/2165 14/2155 
$/2135 10/2135 12/2115 14/2085 
6/2090 8/2090 10/2070 12/2040 
4/2035 8/2020 10/1995 
2/1995 6/1980 8/1955 
0/1950 4/1940 6/1915 


34/1870 
32/1830 


26/1640 
34/1805 
30/1795 22/1765 
28/1755 30/1730 
26/1720 28/1695 
24/1685 26/1660 


22/1645 
20/1610 
18/1575 
16/1540 
14/1505 


24/1625 
22/1590 
20/1555 
18/1520 
16/1485 


16/1720 
14/1685 
12/1645 
10/1605 

8/1570 


2&/1605 
24/1565 
22/1530 
20/1500 
18/1465 


28/1580 30/1555 
26/1545 28/1520 
24/1510 26/1490 
22/1415 24/1455 
20/1445 22/1435 


14/1745 
12/1705 
10/1665 
8/1630 
6/1595 


12/1770 
10/1730 
4/1690 
6/1655 
4/1615 


32/1535 
30/1300 
28/1465 
26/1435 
24/1405 


10/1795 
8/1755 
6/1715 
4/1680 
2/1640 


8/1820 
6/1780 
4/1740 
2/1700 
0/1660 


6/1845 
4/1805 
2/1765 
0/1725 
2/1685 


4/1870 
2/1830 
0/1790 

1750 
4/1710 


2/1900 
0/1855 
271581 

4/1775 
6/1735 


2/1905 
4/1865 
«1920 
6/1780 
{10/1740 


6/1535 
4/1500 
2/1465 
0/1430 

1400 


8/1515 
6/1480 
4/1445 
2/1410 
0/1380 


10/1495 
8/1455 
6/1425 
4/1390 
2/1360 


2/1580 
0/1540 

1505 
4/1470 
6/1435 


4/1560 
2/1520 
0/1485 

1450 
4/1420 


0/1505 
2/1565 
4/1530 
6/1490 
8/1460, 


12/1470 
10/1440 
8/1405 
6/1375 
4/1340 


2/1625 
4/1585 
5/ 1550 
8/1515 
10/1480 


14/1455 
12/1420 
10/1385 
8/1355 
6/1325 


16/1435 
14/1400 
12/1365 
10/1335 

5/1305 


4/1645 
6/1610 
8/1570 
10/1535 
12/1500 


6/1670 
8/1630 
10/1595 
12/1555 
14/1520 


18/1415 
16/1380 
14/1350 
12/1320 
10/1285 


8/1695 
10/1655 
12/1615 
14/1580 
16/1540 


20/1390 
18/1260 
14/1330 
14/1300 
12/1270 


22/1375 
20/ 1340 
18/1310 
16/1280 
14/1250 


12/1700 
14/1660 
16/1625 
18/1385 
20/1550 


24/1350 
22/1320 
20/1290 
18/1260 
16/1230 |. 


4/1365 
6/1335 
%/ 1300 
10/1270: 
12/1240 


8/1400 
10/1370 
12/1335 
14/1305 
16/1270 


&/ 1385 
8/1350 
10/1329 
12/1290 
14/1255 


10/1425 
12/1390 
14/1355 
16/1325 
18/1290 


12/1445 
14/1410 
16/1375 
18/1340 
20/1310 


2/1345 
4/1315 
&/ 1280 
8/1255 
10/1220 


0/1325 
2/1295 
4/1265 
6/1235 
8/1205 


2/1310 
0/1270 
2/1250 
4/1220 
6/1190 


14/1465 
16/1430 
18/1395 
20/1360 
22/1330 


6/1275 
4/1245 
2/1215 
0/1185 
2/1155 


16/1485 
18/1450 
20/1415 
22/1380 
24/1345 


8/1255 
6/1230 
4/1195 
2/1170 
0/1140 


10/1240 
8/1210 
6/1180 
4/1155 
2/1125 


18/1503 
30/1470 
22/1435 
24/1400 
26/1365 


12/1220 
10/1190 
8/1165 
6/1140 
4/1110 


22/1515 
24/1480 
26/1445 
28/1410 
30/1380 


14/1205 
12/1175 
10/1145 


с-уг әЗед 
с 1013295 


32/1345 30/1345 28/1330 26/1315 24/1295 22/1280 20/1250 18/1240 16/1225 14/1210 12/1190 10/1175 8/1160 6/1145 4/1130 2/1115 |0/1100 2/1080 
34/1315 32/131$ 20/1300 28/1280 26/1265 24/1250 22/1230 20/1210 18/1195 16/1180 14/1160 12/1145 10/1130 8/1115 6/1100 4/1083 2/1070] 0/1055 
36/1280 34/1280 32/1265 30/1250 28/1230 26/1215 24/1195 22/1180 20/1165 18/1150 16/1130 14/1115 12/1100 10/1085 8/1070 6/1055 4/1040 2/1025 
38/1245 36/1245 34/1230 32/1215 30/1195 28/1180 26/1165 24/1150 22/1135 20/1120 18/1105 16/1090 14/1075 12/1060 10/1045 8/1030 6/1015 4/1000 
40/1215 38/1215 36/1195 34/1180 32/1165 30/1150 28/1135 26/1120 24/1105 22/1090 20/1075 18/1060 16/1045 14/1030 12/1020 10/1005 8/990 6/%60 
42/1180 40/1180 38/1160 26/1150 34/1135 32/1120 30/1105 28/1090 26/1075 24/1065 22/1050 20/1035 18/1020 16/1005 14/995 12/980 10/970 8/950 
44/1150 42/1150 40/1135 38/1120 36/1105 34/1090 32/1075 30/1060 28/1050 26/1035 24/1020 22/1010 20/995 18/980 16/970 14/955 12/940 10/930 
46/1125 44/1120 42/1105 40/1090 38/1075 36/1065 34/1050 32/1035 30/1025 28/1010 26/995 24/980 22/970 20/955 18/945 16/930 14/920 12/905 
48/1090 46/1085 44/1070 42/1060 40/1045 38/1035 36/1020 34/1005 32/995 30/960 28/970 26/955 24/945 22/930 20/920 18/910 16/895 14/880 
50/1060 48/1055 46/1040 44/1030 42/1020 40/1005 38/990 36/980 34/970 32/960 30/945 28/935 26/920 14/910 22/895 20/885 18/870 16/860 
+ мор.1426 NOTES 1) ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE • PRE-NOD.1426 


2) FOR AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT BAND COLIN 


ТҮМЕ MK.515 - FUEL FLOW CONTROL TABLE 


CLIMB AT 88. (13500) L.P. R.P.M, AND 11647К WITH ANTI-ICING 


I8 OI ЧУИ 


2/2165 
0/2135 
2/2090 
4/2035 
6/1995 
8/1950 


10/1905 
12/1865 
14/1820 
16/1780 
18/1740 


20/1700 
22/1660 
24/1625 
26/1585 
28/1550 


30/1515. 


32/1480 
34/1445 
36/1410 
38/1380 


40/1345 
42/1315 
44/1280 
46/1245 
48/1215 


50/1180 
52/1150 
| 54/1125 
56/1090 
58/1060 


4/2165 
2/2135 
0/2090 
2/2035 
4/1995 
6/1950 


8/1905 
10/1865 
12/1820 


6/2155 
4/2115 
2/2070 
0/2020 
2/1980 
4/1940 


6/1900 
8/1855 
10/1815 


14/1780 12/1775 


16/1740 


18/1700 
20/1660 
22/1625 
24/1585 
26/1550 


28/1515 
30/1480 
32/1445 
34/1410 
36/1380 


38/1345 
40/1315 
42/1280 
44/1245 
46/1215 


48/1180 
50/1150 
52/1120 
S4/1085 
56/1055 


14/1735 


16/1695 
18/1655 
20/1615 
22/1580 
24/1540 


26/1505 
28/1470 
30/1435 
32/1400 
34/1365 


36/1330 


8/2125 
6/2085 
4/2040 
2/1995 
0/1955 
2/1915 


4/1870 
6/1830 
8/1790 
10/1750 
12/1710 


14/1670 
16/1630 
18/1595 
20/1555 
22/1520 


24/1485 
26/1450 
28/1415 
30/1380 
32/1345 


34/1315 


38/1300 36/1280 


40/1265 
42/1230 
44/1195 


46/1160 
48/1135 
50/1105 
52/1070 
54/1040 


38/1250 
40/1215 
42/1180 


44/1150 
46/1120 
48/1090 
50/1060 
52/1030 


10/2095 
8/2055 
6/2015 
4/1965 
2/1925 
0/1885 


2/1845 
4/1805 
6/1765 
8/1725 
10/1685 


12/1645 
14/1610 
16/1570 
18/1535 
20/1500 


22/1465 
24/1430 
26/1395 
28/1360 
30/1330 


32/1295 
34/1265 
36/1230 
38/1195 
40/1165 


42/1135 
44/1105 
46/1075 
48/1045 
50/1020 


170 Кіз.1.А.8. . 


INDICATED AIR TEMPERATURE deg.C/FUEL FLOW - lb. per hour 


12/2065 
10/2025 
8/1985 
6/1940 
4/1900 
2/1860 


0/1820 
2/1780 
4/1740 
6/1700 
8/1660 


10/1625 
12/1585 
14/1550 
16/1515 
18/1480. 


20/1445 
22/1410 
24/1375 
26/1340 
28/1310 


30/1280 
32/1250 
34/1215 
36/1180 
38/1150 


40/1120 
42/1090 
44/1065 
46/1035 
48/1005 


14/2035 
12/1995 
10/1955 
8/1915 
6/1875 
4/1835 


2/1795 
0/1755 
2/1715 
4/1680 
6/1640 


8/1605 
10/1565 
12/1530 
14/1490 
16/1460 


18/1425 
20/1390 
22/1355 
24/1325 
26/1290 


28/1260 
30/1230 
32/1195 
34/1165 
36/1135 


38/1105 
40/1075 
42/1050 
44/1020 
46/990 


16/2005 
14/1955 
12/1925 
10/1885 
8/1845 
6/1810 


4/1770 
2/1730 
0/1690 
2/1655 
4/1615 


6/1580 
8/1540 
10/1505 
12/1470 
14/1425 


16/1400 
18/1370 
20/1335 
22/1305 
24/1270 


26/1240 
28/1210 
30/1180 
32/1150 
34/1120 


36/1090 
38/1060 
40/1035 
42/1005 
44/980 


18/1980 
18/1940 
14/1900 
12/1860 
10/1820 

8/1785 


6/1745 
4/1705 
2/1665 
0/1630 
2/1595 


4/1560 
6/1520 
8/1485 
10/1450 
12/1420 


14/1385 
16/1350 
18/1320 
20/1290 
22/1255 


24/1225 
26/1195 
28/1165 
30/1135 
32/1105 


34/1075 
36/1050 
38/1025 
40/995 
42/970 


20/1950 
18/1910 
15/1870 
14/1835 
12/1795 
10/1760 


8/1720 
6/1685 
4/1645 
2/1605 
0/1570 


2/1535 
4/1500 
6/1465 
8/1430 
10/1400 


12/1365 
14/1335 
16/1300 
18/1270 
20/1240 


22/1210 
24/1180 
26/1150 
28/1120 
30/1090 


32/1065 
34/1035 
36/1010 
38/980 
40/960 


22/1920 24/1895 26/1870 28/1840 30/1815 32/1790 34/1765 36/1740 38/1715 
20/1885 22/1855 24/1830 26/1805 28/1780 30/1755 32/1730 34/1705 36/1680 
18/1845 20 /1820 22/1795 24/1765 25/1745 28/1720 30/1680 32/1670 34/1645 
16/1810 18/1780 20/1755 22/1730 24/1705 26/1685 28/1660 30/1635 32/1610 
14/1770 16/1745 18/1720 20/1695 22/1670 24/1650 26/1625 28/1605 30/1580 
12/1735 14/1710 16/1685 18/1650 20/1635 22/1615 24/1590 26/1570 


10/1695 
8/1660 
6/1620 
4/1585 
2/1550 


0/1515 
2/1480 
4/1445 
6/1410 
8/1380 


10/1345 


6/1560 
4/1530 


2/1495 
0/1455 
2/1425 
4/1390 
6/1360 


8/1325 


12/1315 10/1295 
14/1280 12/1265 10/1250 
16/1255 14/1235 12/1220 10/1200 
18/1220 16/1205 14/1190 12/1170 10/1155 


6/1505 


4/1470 
2/1440 
071405 
2/1375 
4/1340 


6/1310 
8/1270 


8/1485 


6/1455 
4/1420 
2/1385 
0/1355 
2/1325 


4/1290 
6/1260 
8/1230 


10/1465 


8/1435 
6/1400 
4/1365 
2/1335 
0/1305 


2/1275 
4/1245 
6/1215 
8/1185 


20/1190 18/1175 16/1160 14/1145 12/1130 
22/1160 20/1145 18/1130 16/1115 14/1100 12/1085 
24/1130 22/1115 20/3100 18/1085 16/1070 
26/1105 24/1090 22/1075 20/1060 18/1045 
28/1075 26/1060 24/1045 22/1030 20/1020 18/1005 


30/1050 28/1035 26/1020 24/1005 22/935 
32/1020 30/1010 28/995 
34/995 32/980 30/970 :28/955 
36/370 34/955 32/945 
38/945 36/935 34/920 


26/980 


30/930 
32/910 


24/970 
26/945 
28/920 
39/895 


12/1445 


10/1415 
8/1380 
6/1350 
4/1320 
2/1285 


0/1255 
2/1230 
4/1195 
6/1170 
8/1140 


10/1115 


14/1055 
16/1030 


20/980 
22/955 
24/930 
26/910 
28/885 


12/1670 14/1645 16/1625 18/1605 20/1580 22/1555 24/1535 
10/1635 12/1610 14/1590 16/1565 18/1545 


28/1545 


26/1510 


20/1520 22/1500 24/1480 
8/1595 10/1575 12/1555 14/1530 16/1510 18/1490 20/1465 
8/1540 10/1520 12/1500 14/1475 


16/1455 
14/1425 


12/1390 
10/1260 
8/1330 
6/1300 
4/1270 


2/1240 
0/1210 
2/1180 
4/1155 
6/1125 


8/1100 
10/1070 
12/1040 
14/1015 
16/990 


18/970 
20/940 
22/920 
24/895 
26/870 


18/1435 
16/1405 


14/1375 
12/1340 
10/1310 
8/1280 
6/1250 


4/1220 
2/1190 
0/1165 
2/1140 
4/1110 


6/1080 
8/1055 


10/1025 
12/1000 10/985 
14/980 


16/950 
18/930 


20/905 
72/810 


24/860 


22/1445 
20/1415 
18/1380 


16/1350 
14/1320 
12/1290 
10/1260 

8/1230 


6/1205 


4/1175 $ 
2/1145 | 


0/1120 
2/1090 


4/1065 
6/1040 
8/1010 


12/960 


14/940 
16/915 
18/890 
20/870 
22/850 


jenuem 2011960 


УМУ 2 


uiv а 


М 


9'yz 98т4 
g Ч013295 


t 0.1426 NOTES 1) 


2) FOR AIR TEMPERATURES 1555 THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT HAND COLUMN 


ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE “ PHE-MOD 1426 


I8 OI ЧУЙ 


17У2 әдед 
с 1013296 


10/2165 


12/1705 
14/1670 
16/1630 
18/1395 
20/1560 


22/1525 
24/1490 


12/2165 
10/2140 
8/2095 
6/2045 
4/2000 
2/1955 


2/1870 
4/1830 
6/1785 
8/1750 


10/1705 
12/1670 
14/1630 
16/1595 
18/1560 


20/1525 
22/1490 
2471455 
26/1420 
28/1390 


3071355 


32/1320 
34/1290 
36/1260 
38/1225 


40/1195 
43/1160 
44/1130 
46/1100 
46/1065 


14/2165 
12/2120 
10/2080 
8/2030 
6/1990 
4/1950 


2/1910 
0/1870 


4/1785 
6/1750 


8/1705 
10/1670 
12/1630 
14/1590 
16/1555 


18/1525 
20/1485 
22/1450 
24/1415 
26/1380 


29/1345 
30/1310 
32/1290 
34/1250 
36/1215 


38/1190 
40/1150 
42/1120 
44/1085 
46/1055 


16/2135 
14/2090 
12/2050 
10/2000 


18/1465 
20/1430 
22/1395 
24/1360 


26/1330 
28/1295 
30/1250 
32/1220 
34/1200 


36/1165 
38/1135 
40/1103 
42/1075 
44/1045 


TYNE WK.515 - 


FUEL FLOW CONTROL TABLE 


CLIMB AT 88.3% (13500) L.P, R.P.M. AND 1164 E.WITNMOUT ANTI-ICIMC 


18/2105 
16/2060 
14/2020 
12/1975 
10/1935 

8/1895 


12/1510 


14/1490 
16/1445 
18/1410 
20/1315 
22/1345 


24/1310 
26/1275 
28/1245 
30/1215 
32/1190 


34/1130 
36/1120 
38/1090 
40/1060 
42/1630 


INDICATED AIR TEMPERATURE deg.C./FUEL FLOW 1b. per hour 


20/2075 
18/2030 
16/1990 
14/1950 
12/1910 
10/1870 


8/1830 
6/1790 
4/1750 
2/1710 
0/1670 


2/1635 
4/1600 
6/1563 
8/1330 
10/1495 


12/1460 
14/1425 
16/1390 
18/1355 
20/1325 


22/1290 
24/1260 
26/1230 
28/1200 
30/1170 


32/1135 
34/1103 
36/1075 
38/1090 
40/1020 


22/2045 
20/2000 
18/19€0 
16/1920 
14/1880 
12/1840 


10/1800 


2/1575 
4/1540 
6/1505 
8/1470 


10/1435 
12/1405 
14/1370 
16/1340 
18/1310 


20/1215 
22/1240 
24/1210 
26/1180 
28/1150 


30/1120 
32/1090 
34/1060 
36/1035 
38/1010 


24/2015 
22/1975 
20/1935 
18/1895 
16/1850 
14/1815 


12/1175 
10/1740 
8/1700 
6/1660 


25/1985 
24/1945 
22/1905 
20/1870 
18/1830 
16/1790 


14/1750 
12/1715 
10/1675 

8/1640 


4/162% 6/1605 


2/1520 
4/1485 
6/1450 


8/1415 
10/1385 
12/1350 
14/1320 
16/1290 


18/1255 
20/1220 
22/1195 
24/1165 
26/1135 


28/1105 
30/1075 
32/1050 


34/1020. 


36/995 


4/1570 


2/1465 
4/1430 


6/1395 
8/1365 
10/1330 
12/1300 
14/1270 


16/1240 
18/1210 
20/1180 
22/1150 
24/1120 


26/1090 
28/1060 
30/1035 
32/1010 
34/980 


28/1960 
26/1920 
24/1880 
22/1840 
20/1900 
1I? 51765 


16/1730 
14/1695 
12/1655 
10/1620 

8/1580 


6/1545 
4/1510 
2/1480 


2/1410 


4/1390 
6/1345 
8/1315 
10/1280 
12/1250 


14/1220 
16/1190 
18/1160 
20/1130 
22/1105 


24/1080 
26/1050 
28/1020 
30/995 
32/970 


30/1930 
28/1990 
26/1850 
24/1810 
22/1775 
20/1749 


18/1700 
16/1665 
14/1640 
12/1595 
10/1560 


8/1525 
6/1490 
4/1460 
2/1425 
0/1399 


2/1360 
4/1325 
6/1295 
8/1265 
10/1235 


12/1205 
14/1170 
16/2145 
18/1120 
20/1090 


22/1065 
24/1033 
26/1010 
28/980 
30/960 


32/1900 
30/1560 
28/1825 
26/1790 
74/1750 
22/1715 


20/1680 
18/1645 
16/1605 
14/1570 
12/1540 


10/1505 


10/1190 
12/1160 
14/1130 
16/1100 
18/1075 


20/1050 
22/1020 
24/935 
26/970 
28/945 


34/1873 
32/1840 
30/1800 
29/1765 
26/1725 
24/1690 


22/1655 
20/1620 
18/1585 
16/1550 
14/1515 


12/1480 
10/1450 


12/1115 
14/1090 
15/1060 


18/1030 
20/1005 
22/980 
24/960 
26/935 


ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE 


36/1830 
34/1810 
32/1773 
30/1740 
28/1700 
26/1670 


24/1633 
22/1600 
20/1560 
18/1530 
16/1495 


14/1460 
12/1430 


.10/1400 


8/1365 


6/1155 
8/1125 
10/1100 
12/1075 
14/1050 


16/1020 
18/995 
20/970 
22/943 
24/920 


33/1825 
36/1185 
34/1750 
32/1715 
30/1690 
28/1645 


36/1610 
24/1515 
22/1540 
20/1510 
18/1475 


16/1440 
14/1410 
12/1380 
10/1350 

6/2320 


6/1285 
4/1255 


14/1010 
16/980 
18/955 
20/930 
22/910 


40/1900 
38/1760 
36/1125 
34/1690 
32/1655 
30/1620 


28/1590 
26/1555 
24/1520 
22/1490 
20/1453 


18/1420 
16/1390 
14/1360 
12/1330 
10/1300 


6/1270 
6/1240 
4/1210 
2/1180 
0/1155 


2/1125 
4/1095 
6/1070 
8/1045 
10/1020 


12/995 
14/970 
16/94 5 
16/920 
20/895 


42/1170 
40/1735 
38/1700 
36/1670 
34/1635 
32/1600 


30/1565 
28/1330 
26/1495 
24/1465 
22/1430 


20/1400 
18/1370 
16/1340 
14/1310 
12/1280 


10/1250 


FOR AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT-HAND COLUMN 


44/1750 
42/1710 
40/167$ 
38/1640 
36/1610 
3A/ 1375 


32/1540 
30/1510 
28/1475 
26/1445 
24/1415 


22/1390 
30/1350 
18/1320 
16/1290 
14/1260 


12/1230 
10/1200 
8/1170 


14/993 
16/870 


46/1725 
44/1685 
42/1650 
40/1620 
38/1585 
36/1555 


34/1520 
32/1490 
30/1455 
28/1425 
26/1395 


24/1360 
22/1330 
20/1300 
18/1270 
10/1240 


14/1210 
12/1180 
10/1155 
8/1130 
6/1105 


4/1080 
2/1050 
0/1025 


18 OI ЧУК 


180 Kts. I A.S. 


CLIMB АТ 88. 


ТҮМЕ МК.515 - FUEL FLOW CONTROL TABLE 


УМУ 2 
Й 


ПІШІНІ 


g`V¿ aded 
с Џот3296 


PRESSURE 
ALTITUDE INDICATED AIR TEMPERATURE deg.C./FUEL FLOW - lb. per hour 
1000" | 
0 6/2165 8/2135 10/2105 12/2075 14/2045 16/2015 18/1985 20/1960 22/1930 24/1900 26/1875 28/1850 30/1825 32/1800 34/1770 36/1750 38/1725 
1 4/2120 8/2060 10/2030 12/2000 14/1975 16/1945 18/1920 20/1890 22/1860 24/1840 26/1810 28/1785 30/1760 32/1735 34/1710 36/1685 
2 2/3080 6/2020 8/1990 10/1960 12/1935 14/1905 16/1880 18/1850 20/1825 22/1800 24/1775 26/1750 28/1725 30/1700 32/1675 34/1650 
3 0/2030 4/1975 6/1950 8/1920 10/1895 12/1870 14/1840 16/1810 18/1790 20/1765 22/1740 24/1715 26/1690 28/1670 30/1640 32/1620 
4 2/1990 2/1935 4/1910 6/1880 8/1850 10/1830 12/1800 14/1775 16/1750 18/1725 20/1700 22/1680 24/1655 26/1635 28/1610 30/1585 
5 4/1950 0/1895 2/1870 4/1840 6/1815 8/1790 10/1765 12/1740 14/1715 16/1690 18/1670 20/1645 22/1620 24/1600 26/1575 28/1555 
10/1910 6/1910 2/1850 | 0/1830 2/1800 4/1775 6/1750 8/1730 10/1700 12/1680 14/1655 16/1635 18/1610 20/1590 22/1565 24/1540 26/1520 
12/1870 6/1870 4/1810 2/1790 | 0/1760 2/1740 4/1715 6/1695 8/1665 10/1645 12/1620 14/1600 16/1575 18/1555 20/1530 22/1510 24/1490 
14/1830 10/1825 6/1770 4/1750 2/1725 | 0/1700 2/1675 4/1655 6/1640 8/1605 10/1585 12/1560 14/1540 16/1520 18/1495 20/1475 22/1455 
16/1785 12/1795 8/1730 6/1710 4/1685 2/1660] 0/1640 2/1620 4/1595 6/1570 81550 10/1530 12/1510 14/1490 16/1465 18/1445 20/1425 
19/1750 14/1750 10/1695 &/1670 6/1650 4/1625 2/1605 | 0/1580 2/1560 4/1540 6/1515 8/1495 10/1475 12/1455 14/1430 16/1415 18/1395 
20/1705 16/1705 12/1660 10/1635 8/1615 6/1590 4/1570 2/1545 | 0/1525 2/1505 4/1480 6/1460 8/1440 10/1420 12/1400 14/1380 16/1260 
22/1670 18/1670 14/1620 12/1600 10/1575 8/1555 6/1535 4/1510 2/1490 | 4/1470 2/1450 4/1430 6/1410 8/1390 10/1370 12/1350 14/1330 
24/1630 20/1630 16/1580 14/1565 12/1540 10/1520 8/1500 6/1480 4/1460 2/1440 | 0/1420 2/1400 4/1380 6/1360 8/1340 10/1320 12/1300 
26/1585 22/1590 18/1550 16/1530 14/1505 12/1485 10/1465 8/1445 6/1425 4/1405 2/1385 | 0/1365 2/1350 4/1330 6/1310 8/1290 10/1270 
28/1560 24/1555 20/1510 18/1495 16/1470 14/1450 12/1430 10/1410 8/1390 6/1370 4/1350 2/1335 10/1320 2/1300 4/1280 6/1260 1240 
30/1525 26/1525 22/1480 20/1460 18/1435 16/1415 14/1395 12/1380 10/1360 8/1340 6/1320 4/1305 2/1285 | 0/1270 2/1250 4/1230 6/1210 
32/1490 28/1485 24/1445 22/1425 20/1405 18/1385 16/1365 14/1345 12/1325 10/1310 8/1290 6/1270 4/1255 2/1240 | 0/1220 2/1200 4/1180 
34/1455 30/1450 26/1410 24/1390 22/1370 20/1350 18/1330 16/1315 14/1295 12/1280 10/1260 8/1240 6/1225 4/1210 2/1190 lo/1170 2/1155 
36/1420 32/1415 28/1375 26/1355 24/1340 22/1320 20/1300 18/1280 16/1265 14/1250 12/1230 10/1210 8/1195 6/1180 4/1160 2/1145] 0/1130 
38/1390 34/1380 30/1345 28/1325 26/1310 24/1290 22/1270 20/1250 18/1235 16/1220 14/1200 12/1180 10/1170 8/1155 6/1130 4/1120 2/1105 
40/1355 36/1345 32/1310 30/1290 28/1275 26/1255 24/1240 22/1220 20/1205 18/1190 16/1170 14/1155 12/1140 10/1125 8/1105 6/1090 4/1080 
42/1320 38/1310 34/1275 32/1260 30/1240 28/1220 26/1210 24/1190 22/1170 20/1160 18/1140 16/1125 14/1110 12/1095 10/1080 8/1065 6/1050 
44/1290 40/1280 36/1245 34/1230 32/1210 30/1195 28/115) 26/1160 24/1145 22/1130 20/1115 18/1100 16/1085 14/1070 12/1055 10/1040 8/1025 
46/1260 42/1250 38/1215 36/1200 34/1180 32/1165 30/1150 28/1130 26/1120 24/1100 22/1090 20/1075 18/1060 16/1045 14/1030 12/1015 10/1000 
48/1225 46/1225 44/1215 40/1180 38/1170 36/1150 34/1135 32/1120 30/1105 28/1090 26/1075 24/1060 22/1050 20/1030 18/1020 16/1005 14/990 12/975 
$0/1195 48/1195 46/1180 44/1165 42/1150 40/1135 38/1120 36/1105 34/1090 32/1080 30/1065 28/1050 26/1030 24/1020 22/1010 20/995 18/980 16/965 14/950 
$2/1160 50/1160 48/1150 46/1135 44/1120 42/1105 40/1090 38/1075 36/1060 34/1050 32/1035 30/1020 28/1005 26/995 24/980 22/970 20/955 18/940 16/930 
54/1130 52/1130 50/1120 48/1105 46/1090 44/1075 42/1060 40/1050 38/1035 36/1020 34/1010 32/995 30/980 28/970 26/955 24/945 22/930 20/920 18/905 
56/1105 54/1100 52/1085 50/1075 48/1060 45/1050 44/1035 42/1020 40/1010 38/995 36/980 34/970 32/960 30/945 28/930 26/920 24/905 22/895 20/880 
58/1070 56/1065 54/1055 52/1045 50/1030 48/1020 46/1010 44/995 42/980 40/970 38/960 36/945 34/935 32/920 30/910 28/895 26/880 24/870 22/860 
t M00.1426 NOTES 1) ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE *  PRE-MOD. 1426 
2) FOR AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT-HAND COLUMN 


[8 ОТ ЧҮЙ 


190 Кїз 1.4.5. 


í PRESSURE 


+ 


ALTITUDE] МАХ 


TGT 
"с. 


10/2165 
8/2150 
6/2100 
4/2050 
2/2010 
0/1965 


2/1920 
4/1875 
6/1835 
8/1900 
10/1755 


12/1715 
14/1680 
16/1640 
18/1605 
20/1365 


22/1535 
24/1500 
26/1465 
28/1430 
30/1400 


32/1365 
34/1330 
36/1300 
38/1270 
40/1235 


42/1205 
44/1175 
46/1143 
48/1115 
50/1085 


t 


12/2165 
10/2150 
8/2100 
6/2050 
1/2010 
2/1965 


0/1920 
3/1875 
4/1835 
6/1800 
8/1755 


10/1715 
12/1680 
14/1640 
16/1605 
18/1565 


20/1535 
22/1500 
24/1465 
26/1430 
28/1400 


30/1365 
32/1330 
34/1300 
36/1210 
38/1235 


40/1205 
42/1175 


44/1145 


46/1115 
48/1080 


14/2165 
12/2130 
10/2085 
8/2045 
6/2000 
1/1960 


2/1920 
0/1875 
2/1835 
4/1800 
6/1755 


8/1715 
10/1680 
12/1640 
14/1605 
16/1565 


18/1535 
20/1500 
22/1465 
24/1425 
26/1395 


28/1360 
30/1325 
32/1290 
34/1260 
36/1225 


38/1195 
40/1160 
42/1130 
44/1100 
46/1070 


16/2145 
14/2100 
12/2060 
10/2020 
8/1980 
6/1935 


4/1890 
2/1850 
0/1810 
2/1770 
4/1740 


6/1695 
8/1660 
10/1620 
12/1585 
14/1545 


16/1510 
18/1475 
20/1440 
22/1410 
24/1375 


26/1340 
28/1310 
30/1275 
32/1245 
34/1210 


36/1180 
38/1150 
40/1120 
42/1090 
44/1060 


TINE МК 515 - FUEL FLOW CONTROL TALE 


CLIMB AT 88.234 (13500) L.P. R.P.M. AND i164 K. WITHOUT ANTI -1CING 


18/2115 
16/2070 
14/2030 
12/1990 
10/1950 

8/1905 


6/1865 
4/1825 
2/1785 
0/1750 
2/1710 


4/1670 
6/1635 
8/1600 
10/1560 
12/1525 


14/1490 
16/1455 
18/1420 
20/1390 
22/1355 


24/1320 
26/1290 
28/1260 
30/1230 
32/1195 


34/1165 
36/1135 
38/1105 
40/1075 
42/1045 


INDICATED AIR TEMPERATURE deg.C./FUEL FLOW ib. per hour 


20/2085 
18/2040 
16/2000 
14/1960 
12/1920 
10/1880 


8/1840 
6/1800 
1/1760 
2/1720 
0/1685 


2/1650 
4/1610 
6/1575 
8/1540 
10/1505 


12/1470 
14/1435 
16/1400 
18/1370 
20/1346 


22/1305 
24/1270 
26/1230 
28/1219 
30/1180 


32/1150. 


34/1120 
36/1090 
38/1055 
40/1045 


22/2055 
20/2010 
18/1970 
16/1930 
14/1890 
12/1850 


10/1810 
8/1775 
6/1740 
4/1700 
2/1660 


0/1623 
2/1590 
4/1530 
6/1520 
8/1485 


10/1450 
12/1415 
14/1380 
16/1350 
18/1320 


20/1290 
22/1255 
24/1228 
26/1195 
28/1160 


30/1130 
32/1105 
34/1080 
36/1050 
38/1025 


21/2025 
22/1985 
20/1945 
18/1905 
16/1865 
14/1825 


12/1790 
10/1750 
8/1710 
6/1670 
4/1640 


2/1600 
0/1565 
2/1530 
4/1495 
6/1460 


8/1430 


10/1395 


12/1360 
14/1330 
16/1300 


18/1265 
20/1235 
22/1205 
24/1180 
26/1150 


28/1120 
30/1090 
32/1965 
34/1040 
36/1010 


26/1995 
21/1955 
22/1915 
20/1875 
18/1840 
15/1800 


14/1760 
12/1725 
10/1690 
8/1650 
6/1615 


4/1580 
2/1545 
0/1510 
2/1475 
4/1440 


6/1410 
8/1380 
10/1345 
12/1310 
14/1280 


16/1250 
18/1220 
20/1190 
22/1160 
24/1130 


26/1105 
28/1080 
30/1050 
32/1025 
34/1000 


28/1965 
26/1925 
24/1890 
22/1850 
20/1810 
18/1775 


16/1740 
14/1700 
12/ 1665 
10/1630 
8/1595 


6/1555 
4/1520 
2/1490 
0/1155 
2/1420 


4/1390 
6/1360 
8/1325 
10/1295 
12/1265 


14/1235 
16/1205 
18/1175 
20/1150 
22/1120 


24/1090 
26/1065 
28/1040 
30/1010 
32/985 


30/1940 
28/1900 
26/1860 
24/1820 
22/1785 
20/1750 


18/1715 
16/1680 
14/1610 
12/1605 
10/1570 


8/1535 
6/1500 
4/1465 
2/1435 
0/1400 


2/1370 
1/1340 
6/1310 
8/1280 
10/1250 


12/1220 
14/1190 
16/1160 
18/1130 
20/1100 


22/1075 
24/1050 
26/!025 
28/1000 
30/970 


32/1910 
30/1875 
28/1835 
26/1800 
24/1760 
22/1725 


20/1690 
18/1655 
16/1620 
14/1580 
12/1550 


10/1515 
8/1180 
6/1445 
4/1415 
2/1385 


0/1350 
2/1320 
1/1290 
6/1260 
8/1230 


10/1200 
12/1170 
14/1140 
16/1115 
18/1090 


20/1060 
22/1035 
24/1010 
26/985 
28/960 


34/1885 
32/1850 
30/1810 
28/1770 
26/1735 
24/1700 


22/1665 
20/1630 
18/1595 


16/1560 


14/1525 


12/1490 
10/1460 
8/1125 
6/1395 
4/1360 


2/1330 
0/1300 
2/1270 
1/1240 
6/1210 


6/1180 
10/1155 
12/1120 
14/1100 
16/1070 
18/1045 
20/1020 
22/1900 
24/975 
26/950 


36/1860 
34/1820 
32/1785 
30/1750. 
28/1715 
26/1680 


24/1645 
22/1610 
20/1570 
18/1540 
16/1505 


14/1470 
12/1440 
10/1419 
8/1375 
6/1345 


4/1315 
2/1285 
0/1255 
2/1225 
4/1195 


6/1170 
8/1140 
10/1110 
12/1085 
14/1060 


16/1035 
18/1010 
20/985 
22/960 
24/935 


38/1830 
36/1795 
34/1760 
32/1725 
30/1590 
28/1655 


26/1620 
24/1585 
22/1350 
20/1515 
18/1485 


16/1450 
14/1420 
12/1390 
10/1369 

8/1325 


6/1295 
4/1265 
2/1235 
0/1210 
2/1160 


4/1150 
6/1125 
8/1100 
10/1070 
12/1045 


14/1020 
16/996 
18/970 
20/950 
22/920 


40/1805 
38/1770 
36/1735 
34/1700 
32/1665 
30/1630 


28/1595 
26/1560 
24/1530 
22/1495 
20/1460 


18/1430 
16/1400 
14/1370 
12/1340 
10/1310 


8/1280 
6/1250 
4/1220 
2/1190 
0/1160 


2/1135 
4/1110 
6/1080 
8/1055 
10/1030 


12/1005 
14/980 
16/980 
18/935 
20/910 


42/1780 
40/1745 
38/1710 
36/1675 
34/1640 
32/1605 


30/1570 
28/1540 
26/1510 
24/1475 
22/1440 


20/1410 
18/1280 
16/1350 
14/1320 
12/1290 


10/1260 
8/1230 
6/1200 
4/1170 
2/1145 


2/1095 
4/1070 
6/1040 
8/1015 


10/999 
12/970 
14/945 
16/920 
18/900 


44/1755 
42/1720 
40/1685 
38/1650 
36/1615 
34/1385 


32/1550 
30/1520 
28/1485 
26/1450 
24/1420 


22/1399 
20/1360 
18/1330 
16/1300 
14/1270 


12/1240 
10/1210 
8/1155 
6/1160 
4/1130 


2/1105 
0/1080 
2/1055 
4/1025 
6/1000 


8/973 
10/955 
12/930 
14/910 
16/885 


46/1730 
44/1695 
42/1660 
40/1630 
38/1595 
36/1560 


34/1530 
32/1500 
30/1465 
28/1430 
26/1400 


24/1370 
22/1340 
20/1310 
18/1280 
16/1255 


14/1225 
12/1195 
10/1170 
8/1140 
6/1115 


4/1090 
2/1065 
0/1040 
2/1015 
4/985 


6/960 
8/940 
10/920 
12/895 - 
14/870 


6'Vc әдед 
с UOT DAS 


+ PRE-MOD, 1426 
COLUMN " 


ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE 
FOR AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IM LEFT HAND 


+ М00;1426 NOTES | ) 


2) 


I8 OT ЧҮЙ 


017У2 әде 
$ UOT128S 


190 Kta Г,А.8. 


2/2165 
0/2150 
2/2100 
4/2050 
6/2010 
8/1965 


10/1920 
12/1875 
14/1835 
16/1800 
18/1755 


20/1715 
22/1680 
24/1640 


26/1605 


28/1565 


30/1535 
32/1500 
34/1465 
36/1430 
38/1400 


40/1365 
42/1330 
44/1300 
46/1270 
48/1235 


50/1205 
52/1175 
54/1145 
56/1115 
5871085 


t MOD.1426 


4/2165 
2/2150 
0/2100 
2/2050 
4/2010 
671965 


8/1920 
10/1875 
12/1835 
14/1800 
16/1755 


18/1715 
20/1680 
22/1640 
24/1605 
26/1565 


28/1535 
30/1500 
32/1465 
34/1430 


36/1400 


38/1365 
40/1330 
42/1300 
44/1230 
46/1235 


48/1205 
50/1175 
52/1145 
$4/1115 
56/1080 


6/2165 
4/2130 
2/2085 
0/2045 
2/2000 
4/1960 


6/1920 
8/1875 
10/1835 
12/1800 
14/1755 


16/1715 
18/1680 
20/1640 
22/1605 
24/1565 


26/1535 
28/1500 
30/1465 
32/1425 
34/1395 


36/1369 
38/1325 
40/1290 
42/1260 
44/1225 


46/1195 
48/1160 
50/1130 
52/1100 
54/1070 


8/2145 
6/2100 
4/2060 
2/2020 
0/1980 


2/1935 


4/1890 
6/1850 
8/1810 
10/1770 
12/1740 


14/1695 
16/1660 
18/1620 
20/1585 
22/1545 


24/1510 
26/1475 
28/1440 
30/1410 
32/1375 


34/1340 
36/1310 
38/1275 
40/1245 
42/1210 


44/1180 
46/1150 
48/1120 
50/1090 
52/1060 


TYNE MK 515 - FUEL FLOW CONTROL TABLE 


CLIMB АТ 88.34 (13500) L.P, Е.Р.М, AND 1164°K. WITH ANTI-ICI NG 


10/2115 
8/2070 
6/2030 
4/1990 
2/1950 
0/1905 


2/1865 
4/1825 
‚ 6/1785 
8/1750 
10/1710 


12/1670 
14/1635 
16/1600 
18/1560 
20/1525 


22/1490 
24/1455 
26/1420 
28/1390 
30/1355 


32/1320 
34/1290 
36/1260 
38/1230 
40/1195 


42/1165 
44/1135 
46/1105 
48/1075 
50/1045 


12/2085 
10/2040 
8/2000 
6/1960 
4/1920 
2/1880 


0/1840 
2/1800 
4/1760 
6/1720 
8/1685 


10/1650 
12/1610 
14/1575 
16/1540 
18/1505 


20/1470 
22/1435 
24/1400 
26/1370 
28/1340 


30/1305 
32/1270 
34/1240 
36/1210 
38/1180 


40/1150 
42/1120 
44/1090 
46/1055 
48/1045 


INDICATED AIR TEMPERATURE deg.C./FUEL FLOW 1b. per hour 


14/2055 
12/2010 
10/1970 
8/1930 
6/1890 
4/1850 


2/1810 
0/1775 
2/1740 
4/1700 
6/1660 


8/1625 
10/1590 
12/1530 
14/1520 
16/1485 


16/1450 
20/1415 
22/1380 
24/1350 
26/1320 


28/1290 
30/1255 
32/1225 
34/1195 
36/1160 


38/1130 
40/1105 
42/1080 
44/1050 
46/1025 


‚16/2025 
14/1985 
12/1945 
10/1905 

8/1865 
6/1825 


4/1790 
2/1750 
0/1710 
2/1670 
4/1640 


6/1600 
8/1565 
10/1530 
12/1495 
14/1460 


16/1430 
16/1395 
20/1360 
22/1330 
24/1300 


26/1265 
28/1235 
30/1205 
/1180 
/1150 


36/1120 
38/1090 
40/1065 
42/1040 
44/1010 


18/1995 
16/1955 
14/1915 
12/1875 
10/1840 

8/1800 


6/1760 
4/1725 
2/1690 
0/1650 
2/1615 


4/1580 
6/1545 
8/1510 
10/1475 
12/1440 


14/1410 
16/1380 
18/1345 
20/1310 
22/1280 


24/1250 
26/1220 
28/1190 
30/1160 
32/1130 


34/1105 
36/1080 
38/1050 
40/1025 
42/1000 


NOTES 1 ) ALL TEMPERATURES BELOW THE STEPPED LINE 
FOR AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM FUEL FLOW IN LEFT HAND 


2) 


20/1965 
18/1925 
16/1890 
14/1850 
12/1810 
10/1775 


8/1740 
6/1700 
4/1665 
2/1630 
0/1595 


2/1555 
4/1520 
6/1490 
8/1455 
10/1420 


12/1390 
14/1360 
16/1325 
18/1295 
20/1265 


22/1235 
24/1205 
26/1175 
28/1150 
30/1120 


32/1090 
34/1065 
36/1040 
38/1010 
40/985 


22/1940 
20/1900 
18/1860 
16/1820 
14/1785 
12/1750 


10/1715 
8/1680 
6/1640 
4/1605 
2/1570 


0/1535 
2/1500 
4/1465 
6/1435 
8/1400 


10/1370 
12/1340 
14/1310 
16/1280 
18/1250 


20/1220 
22/1190 
24/1160 
26/1130 
28/1100 


30/1075 
32/1050 
34/1025 
35/1000 
38/970 


ARE NEGATIVE 


24/1910 
22/1875 
20/1835 
18/1800 
16/1760 
14/1725 


12/1690 
10/1655 
8/1620 
6/1580 
4/1550 


2/1515 
0/1480 
2/1445 
4/1415 
6/1385 


8/1350 
10/1320 
12/1290 
14/1260 
16/1230 


18/1200 
20/1170 
22/1140 
24/1115 
26/1090 


28/1060 
30/1035 
32/1010 
34/985 
36/960 


26/1885 
24/1850 
22/1810 
20/1770 
18/1735 
16/1700 


14/1665 
12/1630 
10/1595 
81560 
6/1525 


4/1490 
2/1460 
0/1425 
2/1395 
4/1360 


6/1330 
8/1300 
10/1270 
12/1240 
14/1210 


16/1180 
18/1155 
26/1120 
22/1100 
24/1070 


26/1045 
28/1020 
30/1000 
32/975 
34/950 


28/1860 
26/1820 
24/1785 
22/1750 
20/1715 
18/1680 


16/1645 
14/1610 
12/1570 
10/1540 

8/1505 


6/1470 
4/1440 
2/1410 
0/1375 
2/1345 


4/1315 
6/1285 
8/1255 
10/1225 
12/1195 


14/1170 
16/1140 
18/1110 
20/1085 
22/1060 


24/1035 
26/1010 
28/985 
30/960 
32/935 


30/1830 
28/1795 
26/1760 
24/1725 
22/1690 
20/1655 


32/1805 
30/1770 
28/1735 
26/1100 
24/1665 
22/1630 


18/1620 
16/1585 
14/1550 
12/1515 
10/1485 


20/1595 
18/1560 
16/1530 
14/1495 
12/1460 


8/1450 10/1430 
6/1420 8/1400 
4/1390 6/1370 
2/1360 4/1340 
0/1325 2/1310 


34/1780 
32/1745 
30/1710 
28/1675 
26/1640 
24/1605 


22/1510 
20/1540 
18/1510 
16/1475 
14/1440 


12/1410 
10/1380 
8/1350 
6/1320 
4/1290 


2/1295 (0/1280 2/1260 
4/1265 2/125010 0 


6/1235 4/1220 
8/1210 6/1190 
10/1180 8/1160 


12/1150 10/1135 
14/1125 12/1110 
16/1100 14/1080 
18/1070 16/1055 
20/1045 18/1030 


22/1020 20/1005 
24/996 22/980 
26/970 24/960 
28/950 26/935 
30/920 28/910 


COLUMN 


2/1200 
4/1170 
6/1145 


B/1120 
10/1095 
12/1070 
14/1040 
16 71015 


18/990 
20/970 
22/945 
24/920 
26/900 


36/1755 
34/1720 
32/1685 
30/1650 
28/1615 
26/1585 


24/1550 
22/1520 
20/1485 
18/1450 
16/1420 


14/1390 
12/1360 
10/1330 
8/1300 
6/1270 


4/1240 
2/1210 
0/1185 
2/1160 
4/1130 


6/1105 
8/1080 
10/1055 
12/1025 
14/1000 


16/975 
18/955 
20/930 
22/910 
24/885 


* 


38/1730 
36/1695 
34/1660 
32/1630 
30/1595 
28/1560 


26/1530 
24/1500 
22/1465 
20/1430 
18/1400 


16/1370 
14/1340 
12/1310 
10/1280 

6/1255 


6/1225 
4/1195 
2/1170 
0/1140 
2/1115 


4/1090 

6/1065 

8/1040 
10/1015 
12/985 


14/960 
16/940 
18/920 
20/895 
22/870 


PRE-MOD . 1426 


I8 ОТ ЧҮЙ 


[t'vz eased 
с Ч0122Ә5 


200 Ets 1.А.3. 


1072165 
8/2155 
6/2110 
4/2040 
2/2015 
0/1970 


12/2165 
10/2155 
8/2110 
6/2060 
4/2015 
2/1970 


8/1765 


10/1723 
12/1690 
14/1650 
16/1615 
18/1580 


20/1545 
22/1510 
24/1473 
26/1440 
28/1419 


30/1373 
32/1343 
34/1315 
36/1285 
38/1250 


40/1229 
42/1185 
44/1150 
46/1125 
48/1095 


14/2165 
12/2140 
10/2100 
8/2055 
6/2010 
4/1970 


2/1930 
0/1885 
2/1845 
4/1805 
6/1765 


8/1725 
10/1690 
12/1650 
14/1613 
16/1580 


18/1545 
20/1510 
22/1475 
24/1440 
26/1410 


28/1375 
30/1340 
32/1310 
34/1215 
36/1240 


38/1210 
49/1180 
42/1150 
44/1115 
46/1090 


16/2160 
14/2110 
12/2070 
10/2026 
8/1985 
6/1945 


4/1903 
2/1863 
0/1825 
2/1785 
4/1730 


6/1710 
8/1675 
10/1635 
12/1600 
14/1565 


16/1530 
18/1190 
20/1460 
22/1425 
24/1390 


26/1355 
28 /1320 
30/1290 
32/1260 
34/1230 


36/1195 
38/1165 
40/1135 
42/1105 
44/1080 


18/2130 
16/2080 
14/2045 
12/2000 
10/1960 

8/1915 


6/1880 
4/1840 
2/1800 
0/1760 
271725 


4/1685 
6/1650 
8/1615 
10/1575 
12/1540 


14/1505 
16/1170 
18/1140 
20/1405 
22/1370 


24/1335 
26/1205 
28/1270 
30/1 245 
32/1210 


34/1180 
36/1150 


3/1120. 


40/1090 
42/1065 


NOTES 1) 


CLIMB АТ 88. 


20/2109 
18/2055 
16/2015 
14/1970 
12/1930 
10/1890 


8/1850 
6/1815 
4/1775 
2/1735 
0/1700 


2/1660 | 


4/1625 
6/1590 
8/1555 
10/1520 


12/1485 
14/1350 
16/1420 
18/1385 
20/1355 


22/1320 
24/1 285 
26/1255 
28/1230 
30/1195 


32/1165 
34/1135 
36/1110 
38/1080 
40/1055 


TYNE МЕ. 315 - FUEL FLOW CONTROL TABLE 


(13500) L.P, R.P.M. 


AND 1164 E. WITHOUT MOT AIR АМТ1-ІСІЛС 


INDICATED AIR TEMPERATURE deg.C./FUEL FLOW 15. per hour 


22/2070 
20/2025 
18/1985 
16/1945 
14/1905 
12/1860 


10/1825 
8/1790 
6/1750 
4/1710 
2/1615 


2/1605 
4/1565 
6/1330 
8/1500 


10/1465 
12/1130 
14/1400 
16/1365 
18/1335 


20/1300 
22/1270 
24/1240 
26/1210 
28/1150 


30/1130 
32/1120 
34/1090 
36/1055 
33/1040 


ALL TEMPERATURES 
2) FOR AIR TEMPERATURES LESS THAM THOSE QUOTED, USE MAXIMUM 


24/2040 
22/1995 
20/1955 
18/1915 
16/1875 
14/1833 


12/1800 
10/1760 
8/1725 
6/1685 
4/1650 


2/1615 
0/1580 
2/1545 
4/1510 
6/1475 


8/1445 
10/1410 
12/1380 
14/1350 
16/1315 


18/1285 
20/1235 
22/1225 
24/1195 
26/1165 


28/1135 
30/1110 
32/1080 
34/1055 
36/1025 


26/2010 
24/1970 
22/1930 
20/1890 
18/1850 
16/1810 


14/1770 
12/1740 
10/1700 
8/1665 
6/1630 


4/1590 
2/1560 
0/1525 
2/1490 
4/1160 


6/1425 
8/1390 
10/1360 
12/1330 
14/1235 


16/1265 
18/1235 
20/1210 
22/1180 
24/1150 


25/1120 
28/1095 
30/1065 
32/1040 
34/1013 


28/1960 
26/1940 
24/1900 
22/1860 
20/1825 
18/1785 


16/1750 
14/1715 
12/1675 
19/1640 

$/1605 


6/1570 
4/1535 
2/1500 
0/1470 
2/1435 


4/1400 
6/1370 
8/1340 
10/1310 
12/1280 


14/1250 
16/1220 
18/1190 
20/1165 
22/1133 


24/1110 
26/1080 
28/1050 
30/1025 
32/1000 


30/1955 
28/1910 
26/1875 
24/1835 
22/1800 
20/1760 


18/1725 
16/1690 
14/1655 
12/1620 
10/1585 


%/1550 
6/1515 
4/1480 
2/1450 
0/1415 


2/1385 
4/1355 
6/1320 
8/1290 
10/1260 


12/1230 
14/1200 
16/1175 
18/1145 
20/1120 


22/1090 
24/1065 
26/1040 
28/1015 
30/990 


32/1923 
30/1885 
28/1850 
26/1810 
24/1775 
22/1135 


20/1700 
18/1665 
16/1630 
14/1595 
12/1560 


10/1525 
6/1490 
6/1460 
1/1425 
2/1395 


0/1365 
2/1335 
4/1300 
6/1270 
6/1240 


10/1215 
12/1185 ` 
14/1160 
16/1130 
18/1105 


20/1080 
22/1050 
24/1025 
2€/1000 
28/975 


BELOW THE STEPPED LINE ARE MEGATIVE 


34/1893 
32/1860 
30/1825 
28/1785 
26/1750 
24/1710 


22/1580 
20/1640 
18/1605 
16/1570 
14/1540 


12/1305 
10/1470 
8/1440 
6/1403 
4/1315 


2/1345 


6/1225 


$/1195 
10/1179 
12/1140 
14/1115 
16/1090 


18/1065 
20/1040 
22/1010 
24/990 
26/965 


36/1870 
34/1830 
32/1800 
30/1760 
28/1725 
26/1685 


24/1650 
22/1620 
20/1585 
18/1550 
16/1520 


14/1480 
12/1450 
10/1420 
9/1390 
6/1355 


4/1325 
2/1295 
0/1265 
2/1235 
4/1205 


6/1180 
8/1150 
10/1125 
12/1100 
14/1075 


16/1050 
18/1025 
20/993 
22/915 
24/950 


38/1845 
36/1805 
34/1775 
32/1735 
30/1700 
28/1565 


26/1630 
24/1600 
22/1365 
20/1530 
18/1495 


16/1460 
14/1430 
12/1400 
10/1363 

8/1335 


6/1310 
4/1280 
2/1250 
0/1220 
2/1199 


4/1160 
6/1135. 
8/1110 

10/1085 

12/1060 


14/1035 
16/1010 
18/985 
20/960 
22/940 


40/1820 
38/1780 
36/1750 
34/1710 
32/1675 
30/1640 


28/1603 
26/1575 
24/1540 
22/1510 
22/1475 


18/1440 
16/1410 
14/1380 


12/1345 


10/1320 


8/1290 
6/1 260 
4/1230 
2/1200 
0/1175 


2/1150 
4/1120 
6/1095 
3/1070 
10/1045 


12/1020 
14/995 
16/970 
18/959 
20/923 


FUEL FLOW IN LEFT КАКО COLLIN 


42/1790 
40/1755 
3/1725 
36/1685 
34/1630 
32/1615 


30/1580 
28/1550 
26/1320 
24/1485 
22/1450 


20/1420 
18/1390 
16/1360 
14/1330 
12/1300 


10/1270 
8/1240 


6/1095 
8/1030 


10/1005 
12/960 
14/955 
16/935 
18/910 


44/1765 
42/1730 
40/1100 
36/1665 
36/1630 
34/1595 


32/1560 
30/1530 
28/1495 
26/1465 
24/1430 


22/1400 
20/1370 
18/1 340 
16/1310 
14/10 


12/1250 
10/1225 
8/1195 


6/1015 


8/990 
10/970 
12/943 
14/925 
16/300 


* 


еш 201162900 


> 


IV GI V N V 2 
WwW и 


ч 


I8 01 УМА 


¿U VZ 9ded 
с UOT}2ƏS 


200 Kts.1:A.8. 


2/2165 
0/2155 
2/2110 
4/2060 
6/2015 
8/1970 


10/1930 
12/1885 
14/1845 
16/1805 
18/1765 


20/1125 


| 22/1690 


24/1650 
26/1615 
28 /1580 


30/1545 
32/1510 
34/1475 
36/1440 
38/1410 


40/1375 
42/1345 
44/1315 
46/1285 
48/1250 


50/1220 
52/1185 
54/1160 
56/1125 
58/1095 


+ м00.1426 


4/2165 
2/2155 
0/2110 
2/2060 
4/2015 
6/1970 


8/1930 
10/1885 
12/1845 
14/1805 
16/1765 


18/1725 
20/1690 
22/1650 
24/1615 
26/1580 


28/1545 
30/1510 
32/1475 
34/1440 
36/1410 


38/1375 
40/1345 
42/1315 
44/1285 
46/1250 


48/1220 
50/1185 
52/1160 
54/1125 
56/1095 


6/2165 
4/2140 
2/2100 
0/2055 
2/2010 
4/1970 


6/1930 
8/1885 
10/1845 
12/1805 
14/1765 


16/1725 
18/1690 
20/1650 
22/1615 
24/1580 


26/1545 
28/1510 
30/1475 
32/1440 
34/1410 


36/1375 
38/1340 
40/1310 
42/1275 
44/1240 


46/1210 
48/1180 
50/1150 
52/1115 
54/1090 


8/2160 
6/2110 
4/2070 
2/2025 
0/1985 
2/1945 


4/1905 
6/1865 
8/1825 
10/1785 
12/1750 


14/1710 
16/1675 
18/1635 
20/1600 
22/1565 


24/1530 
26/1490 
28/1460 
30/1425 
32/1390 


34/1355 
36/1320 
38/1290 
40/1260 
42/1230 


44/1195 
46/1165 
48/1135 
50/1105 
52/1080 


NOTES 


CL1MB АТ 88,3% (13500) L.P. R.P.M. AND 1164°К. 


10/2130 
8/2080 
6/2045 
4/2000 
2/1960 
0/1915 


2/1880 
4/1840 
6/1800 
8/1760 
10/1725 


12/1685 
14/1650 
16/1615 
18/1575 
20/1540 


22/1505 
24/1470 
26/1440 
28 71405 
30/1370 


32/1335 
34/1305 
36/1270 
38/1245 
40/1210 


42/1180 
44/1150 
46/1120 
48/1090 
50/1065 


1) 
2) 


12/2100 
10/2055 
8/2015 
6/1970 
4/1930 
2/1890 


0/1850 
2/1815 
4/1775 
6/1735 
8/1700 


10/1660 
12/1625 
14/1590 
16/1555 
18/1520 


20/1485 
22/1450 
24/1420 
26/1385 
28 /1355 


30/1320 
32/1285 
34/1255 
36/1230 
38/1195 


40/1165 
42/1135 
44/1110 
46/1080 
48/1065 


TYNE MK.515 - FUEL FLOW CONTROL TADLE 


INDICATED AIR TEMPERATURE deg.C/FUEL FLOW 16. 


14/2070 
12/2025 
10/1985 
8/1945 
6/1905 
477860 


2/1825 
0/1790 
2/1150 
4/1710 
6/1675 


8/1640 
10/1605 
12/1565 
14/1530 
16/1500 


18/1465 
20/1430 
22/1400 
24/1365 
26/1335 


28/1300 
30/1270 
32/1240 
34/1210 
36/1180 


38/1150 
40/1120 
42/1090 
44/1065 
46/1040 


16/2040 
14/1995 
12/1955 
10/1915 
8/1875 
6/1835 


4/1800 
2/1760 
0/1725 
2/1685 
4/1650 


6/1615 
8/1580 
10/1545 
12/1510 
14/1475 


16/1445 
18/1410 
20/1380 
22/1350 
24/1315 


26/1285 
28/1255 
30/1225 
32/1195 
34/1165 


36/1135 
38/1110 
40/1080 
42/1055 
44/1025 


18/2010 
16/1970 
14/1930 
12/1890 
10/1850 

8/1810 


6/1770 
4/1740 
2/1700 
0/1665 
2/1630 


4/1590 
6/1560 
8/1525 
10/1490 
12/1460 


14/1425 
16/1390 
18/1360 
20/1330 
22/1295 


24/1265 
26/1235 
28/1210 
30/1180 
32/1150 


34/1120 
36/1095 
38/1065 
49/3040 
42/1015 


20/1980 
18/1940 
16/1900 
14/1860 
12/1825 
10/1785 


8/1750 
6/1715 


22/1955 
20/1910 
18/1875 
16/1835 
14/1800 
12/1760 


10/1725 
8/1690 


24/1925 
22/1885 
20/1850 
18/1810 
16/1775 
14/1735 


12/1700 
10/1665 


4/1675 6/1655 8/1630 
2/1640 4/1620 6/1595 
(0/1605 2/1585 4/1560 


2/1570 lo; 


4/1535 2/1515 | 0/1490 


1550 2/1525 


10/1435 8/1415 6/1395 


12/1400 
14/1376 
16/1340 
18/1310 
20/1280 


22/1250 
24/1220 
26/1190 
28/1165 
30/1135 


32/1110 
34/1080 
35/1050 
38/1025 
40/1000 


10/1385 
12/1355 
14/1320 
16/1290 
18/1260 


20/1230 
22/1200 
24/1175 
26/1145 
28/1120 


30/1090 
32/1065 
34/1040 
36/1015 
38/990 


8/1365 
10/1335 
12/1300 
14/1270 
16/1240 


18/1215 
20/1185 
22/1160 
24/1130 
26/1105 


28/1080 
30/1050 
32/1625 
34/1000 
36/975 


ALL TEMPERATURES BELOW THE STEPPED LINE ARE NEGATIVE 
FOR AIR TEMPERATURES LESS THAN THOSE QUOTED, USE MAXIMUM 


r hour 


26/1895 
24/1860 
22/1825 
20/1785 
18/1750 
16/1710 


14/1680 
12/1640 
10/1605 
8/1570 
6/1540 


WITH HOT AIR ANTI-ICING 


28/1870 
26/1830 
24/1800 
22/1760 
20/1725 
18/1685 


16/1650 
14/1620 
12/1585 
10/1550 

8/1520 


30/1845 
28 /1805 
26/1715 
24/1735 
22/1700 
20/1665 


18/1630 
16/1600 
14/1565 
12/1530 
10/1495 


4/1505 6/1480 B/1469 
2/1470 4/1450 5/1430 8/1410 
6/1500 4/1480 2/1450] 0/1440 2/1420 4/1400 6/1380 
8/1470 6/1450 4/1425 


2/1405 | 0/1390 2/1365 
0/1335 


4/1375 2/1355 


6/1345 4/1325 2/1310 
8/1315 6/1295 4/1280 
10/1280 8/1265 6/1250 4/1230 


12/1255 
14/1225 


16/1195 
18/1170 
20/1140 
22/1115 
24/1090 


26/1065 
28/1040 
30/1010 
32/990 
34/965 


10/1235 
12/1205 


14/1180 
16/1150 
18/1125 
20/1100 
22/1075 


24/1050 
26/1025 
28/995 
30/975 
32/950 


8/1220 
10/1190 


12/1160 
14/1135 
16/1110 
18/1085 
20/1060 


22/1035 
21,1010 
26/985 
28 /960 
30/940 


32/1820 
30/1780 
28 /1150 
26/1710 
24/1675 
22/1640 


20/1605 
18/1575 
16/1540 
14/1510 
12/1475 


10/1440 


4/1345 
2/1320 


0/1290 


5/1200 
8/1175 


10/1150 
12/1120 
14/1095 
16/1070 
18/1045 


20/1020 
22/995 
24/970 
26/950 
28/925 


FUEL FLCW IN LEFT HAND COLUMN 


34/1790 
32/1755 
30/1725 
28 /1685 
26/1650 
24/1615 


22/1580 
20/1550 
18/1520 
16/1485 
14/1450 


12/1420 
10/1390 
& 71360 
6.1330 
4/1300 


36/1765 


34/1730 
32/1700 
30/1665 


28 /1630 


26/1595 


24/1560 
22/1530 
20/1495 


18/1465 
16/1430 


14/1400 


12/1370 


10/1340 
8/1310 
6/1280 


38 /1740 
26/1705 
34/1675 
32/1640 
30/1605 
28/1570 


26/1540 
24/1510 
22/1475 
20/1140 
18/1410 


16/1380 
14/1350 
12/1320 
10/1290 

8/1265 


2/1270 4/1250 6/1235 
2/1260 | 0/1240 2/1225 4/1205 

2/1210 190/1195 2/1180 
4/1185 2/1170 |0/1150 
6/1160 4/1140 2/1125 


8/1136 


10/1105 8/1090 6/1075] 


12/1080 
14 71055 
16/1030 


18/1005 
20/980 
22/955 
24,335 
26/910 


6/1115 


10/1065 
12/1040 
14/1615 


16/990 
18/970 
20/945 
22/925 
24/900 


4/1100 


8/1050 
10/1025 
12/1000 


11/9850 
167/955 
18/930 
20/910 
22/885 


ҒАҒ-МОП. 


я я 
CANAD AIR 
о 


— 


Operating manual 


TYNE MK.515 - FUEL FLOW CONTROL TABLE - CRUISE АТ 88.37 (13,500) L.P, В.Р.М. AND 1164 "K. 


4 000 FEET ALTITUDE - T.G.T. LIMIT 666 DFGREES C. PRE-MOD.1426 - 606 DEGREES С, MOD. 1426 


IAS INDICATED AIR TEMPERATURE DEGREES С, (WITHOUT HOT AIR ANTI-ICING) 
KNOTS 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 


200 2015 2010 1980 1955 1930 1900 1875 1850 1820 1795 1770 1750 1720 1700 1675 1650 1625 1605 1580 1560 1540 
210 2025 2020 1995 1965 1940 1910 1885 1860 1835 1810 1780 1755 1730 1710 1650 1660 1635 1610 1590 1565 1545 
220 2030 2030 2005 1980 1950 1925 1895 1870 1845 1820 1725 1770 1745 1720 1695 1670 1645 1620 1600 1580 1555 
230 2040 2040 2020 1990 1965 1935 1905 1880 1855 1830 1800 1775 1750 1725 1700 1680 1655 1630 1610 1585 1565 
240 2050 2050 2035 2005 1980 1950 1920 1895 1870 1840 1815 1790 1765 1740 1715 1690 1665 1645 1620 1595 1575 
250 2060 2060 2045 2020 1990 1960 1935 1910 1880 1855 1830 1800 1775 1750 1725 1700 1680 1655 1630 1605 1585 
260 2070 2070 2065 2035 2005 1980 1950 1920 1895 1870 1840 1815 1790 1765 1740 1715 1690 1665 1645 1620 16 

270 2080 2080 2075 2050 2020 1990 1960 1935 1905 1880 1850 1825 1800 1775 1750 1725 1700 1675 1650 1630 1610 
280 2090 2090 2090 2060 2035 2005 1975 1950 1920 1895 1870 1840 1815 1790 1765 1740 1715 1690 1665 1640 1620 


4 6 8 10 12 14 16 18 20 22 24 26 38 30 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 


5,000 FEET ALTITUDE - T.G.T, LIMIT 667 DEGREES С, PRE-MOD.1426 - 607 DEGREES C. MOD. 1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT НОТ AIR ANTI-ICINOC) 


8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 3B 40 


1910 1885 1860 1835 1810 1785 1760 1735 1710 1685 1660 1640 1615 1595 1570 1550 1525 
1930 1800 1875 1850 1825 1795 1775 1750 1725 1700 1675 1650 1630 1605 1585 1560 1540 
1940 1915 1890 1860 1835 1810 1785 1760 1735 1710 1685 1665 1640 1615 1595 1570 1550 
1950 1925 1900 1870 1845 1820 1795 1770 1745 1720 1695 1675 1650 1625 1605 1580 1560 
1965 1940 1915 1885 1860 1835 1810 1785 1760 1735 1705 1685 1660 1635 1610 1590 1565 


1980 1955 1925 1900 1870 1845 1820 1795 1770 1745 1720 1695 1670 1645 1625 1600 1580 
2000 1975 1945 1915 1890 1860 1835 1810 1780 1755 1730 1705 1680 1665 1635 1610 1590 
2005 1980 1950 1925 1900 1870 1845 1820 1795 1770 1745 1720 1695 1670 1650 1625 1600 
2025 2000 1970 1940 1910 1885 1860 1835 1805 1786 1755 1730 i705 1680 1655 1635 1610 


2 4 6 8 10 12 14 16 18 20 22 24 26 2B 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING] 


6,000 FEET ALTITUDE - T.G.T. LIMIT 669 DEGREES C. PRE-MOD.1426 - 609 DEGREES C. MOD.1426 


8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 


200 1930 1905 1875 1850 1825 1795 1770 1750 1725 1700 1675 1650 1630 1605 1585 1560 1540 1515 1495 1475 
1935 1915 1885 1860 1835 1810 1785 1760 1735 1710 1685 1660 1640 1615 1595 1570 1550 1525 1505 1485 
1945 1925 1900 1875 1850 1820 1795 1770 1745 1725 1695 1675 1650 1625 1605 1580 1560 1535 1515 1495 
1955 1940 1910 1885 1860 1835 1810 1785 1760 1735 1710 1685 1660 1640 1615 1590 1570 1545 1525 1505 
1965 1955 1925 1900 1875 1850 1825 1795 1775 1750 1725 1700 1675 1650 1625 1605 1580 1560 1535 1515 
1975 1965 1940 1915 1885 1860 1835 1810 1785 1760 1735 1710 1685 1660 1640 1615 1590 1570 1545 1525 1500 
1990 1990 1965 1935 1905 1880 1855 1825 1800 1775 1750 1725 1700 1675 1650 1625 1605 1580 1555 1535 1515 
1995 1995 1970 1940 1915 1885 1860 1835 1810 17B5 1760 1735 1710 1685 1660 1635 1615 1590 1570 1550 1525 
2010 2010 1985 1960 1930 1905 1875 1850 1825 1800 1770 1750 1725 1700 1675 1650 1630 1605 1580 1560 1535 


` IAS INDICATED AIR TEMPERATURE DEGREES С. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS 2 4 6 


2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 
INDICATED AIR TEMPERATURE DEGREES С, (WITH HOT AIR ANTI-ICING) 


7,000 FEET ALTITUDE = T.G.T. LIMIT 670 DEGREES C. PRE-MOD.1426 - 610 DEGREES С. MOD. 1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI -ICING) 
6 8 10 12 14 16 18 22 26 28 30 32 34 


1620 1595 1570 1550 1530 1505 1485 1465 1445 
1630 1605 1580 1560 1540 1515 1495 1475 1450 
1640 1615 1595 1570 1550 1525 1505 1485 1450 
1650 1525 1605 15В0 1560 1535 1515 1495 1475 
1660 1640 1615 1590 1570 1545 1525 1500 1480 


1675 1650 1630 1605 1580 1560 1535 1515 1495 
1690 1665 1640 1620 1595 1570 1550 1530 1505 
1700 1675 1655 1630 1605 1595 1560 1540 1515 
1715 1690 1670 1645 1620 1600 1575 1550 1530 


0 2 4 6 5 10 12 14 16 18 20 22 ‘а 26 28 30 32 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICINC) я 
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TYNE MK 515 ~ FUEL FLOW CONTROL TABLE - CRUISE AT 88.39 (13500) L.P. R.P.M, AND 1164 K, 


8.000 FEET ALTITUDE - Т.С.Т. LIMIT 5672 DEGREES C, PRE-MOD 1426 - 612 DEGREES C. МОР. 1426 
IAS | INDICATED AIR TEMPERATURE DEGREES С, (WITHOUT HOT AIR ANTI-ICING) 
KNOTS -2 0 2 4 6 Б 10 12 14 16 18 20 22 24 26 28 30 32 34 36 ЗЕ 
1845 1825 1500 1.0 1745 1720 1700 1675 1650 1625 1605 1580 1560 1535 1515 1495 1475 1450 1430 1410 
1855 1835 1810 1785 1760 1735 1710 1685 1660 1640 1615 1590 1570 1545 1525 1500 1480 1460 1440 1420 


1860 1850 1820 1795 1770 1745 1720 1695 1670 1650 1625 1605 1580 1555 1535 1510 1430 1470 1450 1430 

1870 1860 1835 1810 1785 1760 1735 1710 1685 1660 1640 1615 1590 1570 1550 1525 1505 1485 i460 1445 1425 
1680 1875 1850 1825 1800 1775 1750 1725 1700 1675 1650 1630 1605 1580 1560 1530 1515 1495 1470 1450 1425 
1895 1895 1865 1640 1815 1790 1765 1735 1715 1690 1665 1640 1620 1595 1570 1550 1530 1505 1485 1460 144” 
1900 1900 1880 1855 1825 1800 1775 1750 1725 1700 1675 1655 1630 1605 1582 1560 1540 1515 1495 1475 1455 
1910 1910 1895 1870 1845 1815 1790 1765 1740 1715 1690 1670 1645 1620 1600 1575 1550 1550 1510 1485 1467 
1925 1925 1910 1885 1860 1830 1805 1780 1755 1730 1705 1685 1660 1635 1610 1540 1565 1545 1220 1500 1369 


6 6 18 20 22 


INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 


9,000 FEET ALTITUDE - T.G.T, LIMIT 673 DEGREES C. PRE-MOD.1426 - 613 DEGREES C. MOD.1426 


IAS INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANT1-ICING) 
KNOTS -4 -2 9 2 4 6 8 10 12 13 16 15 20 22 24 26 28 30 42 34 dt 
200 1800 1785 17/60 1208 1:10 1685 1660 1640 1615 1595 1570 1550 1525 1505 1485 1460 1440 1425 1400 


210 1815 1800 1775 1750 1725 1700 1675 1655 1630 1605 1583 1560 1540 1515 1495 1470 1450 1430 1410 1395 

220 1820 1810 1785 1760 1735 1710 1685 1665 1640 1620 1595 1570 1550 1530 1505 1485 1465 1445 1420 1405 1385 
230 1830 1825 1800 1775 1750 1725 1700 1675 1655 1630 1605 1585 1560 1540 1520 1495 1475 1455 1435 1415 1395 
240 1840 1840 1815 1790 1765 1740 1715 1690 1665 1640 1620 1595 1570 1550 1525 1505 1485 1465 1440 1420 14%! 
250 1855 1855 1830 1805 1780 1755 1730 1705 1680 1655 1635 1610 1590 1565 1540 1500 1500 1475 1445 1435 bale | 
260 1865 1865 1845 1820 1790 1765 1740 1720 1695 1670 1645 1620 1600 1575 1555 1530 1510 1490 1465 1435 142. 
270 1875 1875 1860 1835 1810 1780 1755 1730 1705 1680 1660 1635 1610 1590 1565 1540 1520 1500 1475 1455 144: 
280 1885 1885 1880 1850 1825 1800 1775 1750 1725 1700 1675 1650 1630 1605 1580 1560 1540 1515 1495 1475 1:20 


-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 2t. 
INDICATED AIR TEMPERATURE DEGREES C, (WITH HOT AIR ANTI-ICINC) | 


10,000 FEET ALTITUDE - T.G.T. LIMIT 675 DEGREES С, PRE-MOD.1426 - 615 DEGREES C. MOD.142F 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
2 4 6 8 16 12 14 16 18 20 22 24 26 
1675 1650 1605 1580 1430 1370 
1735 1710 1685 1665 1640 1615 1585 1570 1550 1525 1505 1485 1460 1440 1420 1400 1580 1360 

1245 1725 1700 1675 1650 1630 1605 1580 1580 1540 1515 1495 1475 1455 1430 1410 1390 1370 1355 
1760 1740 1715 1690 1665 1640 1620 1595 1570 1550 1530 1505 1485 1460 1440 1420 1400 1380 1360 
1775 1750 1725 1700 1680 1655 1630 1605 1585 1560 1540 1520 1495 1475 1450 1430 1410 1390 1370 
1790, 1765 1740 1715 1695 1670 1645 1620-1600 1575 1550 1530 1510 1485 1465 1445 1425 1405 1385 
1805 1780 1755 1730 1705 1680 1660 1635 1610 1590 1565 1545 1520 1500 1480 1455 1435 1415 1395 
1820 1795 1770 1745 1720 1695 1670 1650 1625 1600 1580 1555 1535 1510 1490 1470 1450 1430 1410 
1840 1815 1790 1765 1740 1715 1690 1665 1640 1620 1595 1575 1550 1530 1505 1485 1465 1440 1420 


6 
DEGREES C. 


INDICATED AIR TEMPERATURE (WITH HOT AIR ANTI-ICING) 


11,000 FEET ALTITUDE - T.G.T. LIMIT 676 DEGREES C. PRE-MOD.1426 - 616 DEGREES C. MOD.1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
10 12 14 16 18 20 22 


1500 


РЧ < =© = t - § 12 14 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 
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Operating manual 


ТҮМЕ MK.515 - FUEL FLOW CONTROL TABLE - CRUISE АТ 88.37 (13500) L.P. R.P.M. AND 1164°K. 
s... TaaŠ t —À———')«ua————————————A— T a a r РЦ 
12,000 FEET ALTITUDE - T.G.T. LIMIT 678 DEGREES С. PRE-MOD.1426 - 618 DEGREES C. MOD 1426 


- 2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 
1350 1330 
1360 1340 
1370 1350 


[AS INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS -10 -8 -6 -4 


1380 1360 


1395 1375 
1405 1890 
1420 1400 
1430 1410 
1450 1430 


-10 -8 -6 -4 -г 0 2 6 8 10 12 14 
INDICATED AIR TEMPERATURE DEGREES C. (WITH НОТ AIR ANTI-IC1NG) 


13,000 FEET ALTITUDE ~ T.G.T. LIMIT 679 DEGREES С. PRE-MOD.1426 - 619 DEGREES С. MOD.1126 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-TCING) 
-B -6 -4 -2 0 2 4 6 B 10 12 14 16 18 20 
1610 1590 1565 1545 1525 1500 1480 1460 1440 1420 1400 1380 1360 1340 1325 
1625 1605 1580 1560 1535 1515 1495 1475 1450 1430 1410 1390 1370 1350 1330 
1640 1615 1595 1570 1550 1530 1505 1485 1465 1445 1425 1405 1380 1360 1345 
1655 1630 1610 1585 1560 1540 1520 1495 1475 1455 1435 1415 1395 1375 1355 
1670 1645 1620 1600 1575 1555 1535 1510 1490 1470 1450 1425 1405 1385 1370 
1685 1660 1635 1615 1590 1570 1545 1525 1505 1480 1460 1440 1420 1400 1380 
1700 1675 1655 1630 1605 1585 1560 1540 1520 1500 1475 1455 1435 1415 1395 
1715 1695 1670 1645 1620 1600 1575 1555 1530 1510 1490 1465 1445 1425 1405 
1735 1715 1690 1665 1640 1620 1595 1575 1550 1530 1505 1485 1465 1445 1420 


-12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 


14.000 FEET ALTITUDE - T.G.T. LIMIT 681 DEGREES C. PRE-MOD 1426 - 621 DEGREES С. MOD.1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS = = -10 -8 -6 = - 0 | 6 8 0 2 14 16 18 20 22 24 26 28 
200 1610 1600 1575 1555 1530 1510 1485 1465 1445 1425 1405 1385 1365 1343 1325 1305 1290 1270 1255 1240 
1620 1610 1590 1565 1545 1525 1500 1480 1460 1440 1415 1395 1380 1360 1340 1320 1300 1280 1265 1245 1230 
1630 1625 1600 1580 1555 1535 1515 1490 1470 1450 1430 1410 1390 1370 1350 1330 1310 1295 1275 1260 1240 
1640 1640 1620 1595 1570 1550 1525 1505 1489 1465 1440 1420 1400 1380 1360 1340 1320 1305 1285 1270 1250 
1650 1650 1630 1610 1585 1565 1540 1520 1500 1480 1455 1435 1415 1395 1375 1355 1355 1320 1300 1280 1260 
1665 1665 1650 1625 1600 1580 1555 1535 1515 1490 1470 1450 1430 1405 1385 1365 1345 1330 1310 1290 1270 1255 
1675 1675 1665 1640 1620 1595 1575 1550 1530 1510 1485 1465 1445 1425 1405 1355 1365 1345 1325 1310 1290 1270 
1685 1685 1685 1660 1635 1610 1585 1565 1540 1520 1500 1475 1455 1435 1415 1395 1375 1355 1335 1320 1300 1285 
1700 1700 1700 1680 1655 1630 1605 1585 1560 1540 1520 1495 1475 1455 1435 1415 1390 1370 1350 1335 1315 1295 
-22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 


250 


+ 


15,000 FEET ALTITUDE - T.G.T. LIMIT 682 DEGREES C. PRE-MOD.1426 - 622 DEGREES С, MOD.1426 


1А$ INDICATED AIR TEMPERATURE DEGREES С. (WITHOUT HOT AIR ANTI-ICING) 

-16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 20 22 24 26 

1575 1560 1540 1520 1495 1475 1455 1435 1415 1395 1375 1355 1335 1315 1295 1280 1260 1245 1230 1210 1190 

1585 1575 1555 1530 1510 1490 1470 1450 1430 1410 1390 1370 1350 1330 1310 1290 1275 1255 1240 1225 1210 

1595 1590 1565 1535 1520 1500 1480 1460 1440 1420 1400 1380 1360 1340 1320 1300 1285 1265 1250 1230 1215 

1605 1605 1580 1560 1525 1515 1495 1470 1450 1430 1410 1390 1370 1350 1330 1310 1295 1275 1260 1240 1225 

1620 1620 1600 1575 1555 1530 1510 1490 1470 1445 1425 1405 1385 1365 1345 1330 1310 1290 1270 1255 1235 

1630 1630 1615 1595 1570 1550 1525 1505 1485 1465 1440 1420 1400 1380 1360 1340 1320 1300 1285 1265 1250 

1640 1640 1630 1605 1585 1560 1540 1520 1500 1475 1455 1435 1415 1395 1375 1355 1335 1315 1300 1280 1260 1245 
1650 1650 1650 1630 1605 1580 1560 1535 1515 1490 1470 1450 1425 1405 1385 1365 1345 1325 1310 1290 1270 1255 
1660 1660 1660 1656 1620 1600 1575 1555 1535 1510 1490 1470 1450 1430 1410 1390 1370 1350 1330 1310 1290 1270 


-24 -22 -20 -18 -146 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 18 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING 
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TYNE MK.515 - FUEL FLO’ CONTROL TABLE - CRUISE AT BB.3' (13500) L.P, R.P.M. AND 11547Қ. 
16 000 FEET ALTITUDE - T.G.T. LIMIT 684 DEGREES С. PRE-MOD.1426 - 624 DEGREES C MOD. 1426 


1AS INDICATED AIR TEMPERATURE DEGREES С, (WITHOUT HOT AIR ANTI-ICING) 
KNOTS | -15 -16 ~34 -10 -8 -6 -4 0 2 4 6 B 10 12 14 


1540 1525 1505 1485 1460 1440 1420 1400 1380 1360 1345 1325 1305 1285 1270 1250 1230 1160 
1550 1540 1520 1495 1475 1455 1435 1415 1395 1375 1355 1335 1315 1300 1280 1260 1240 1225 1210 1195 1175 
1560 1555 1530 1510 1490 1470 1450 1425 1405 1385 1365 1350 1330 1310 1290 1270 1255 1235 1220 1200 1185 
1570 1570 1550 1525 1505 1485 1460 1440 1420 1400 1380 1360 1340 1320 1305 1285 1265 1250 1230 1215 1200 
1580 1580 1565 1540 1520 1510 1475 1455 1435 1425 1395 1375 1355 1335 1315 1285 1280 1260 1245 1225 1210 
1595 1595 1580 1560 1535 1515 1495 1470 1450 1430 1410 1390 1370 1350 1335 1315 1295 1275 1255 1240 1215 
1605 1605 1595 1575 1550 1530 1510 1485 1465 1445 1425 1405 1385 1365 1345 1325 1310 1290 1270 1250 1235 1220 
1615 1615 1615 1590 1570 1550 1525 1505 1485 1460 1440 1420 1400 1380 1360 1340 1325 1305 1285 1265 1250 1230 
1630 1630 1630 1610 1590 1565 1545 1520 1500 1,80 1460 1435 1415 1395 1375 1355 1335 1320 1300 1280 1260 


16 iB 20 


-26 -21 -22 -20 -18 -16 -14 -12 -10 -B -6 -4 %2 о 2 4 6 В 10 12 
INDICATED AIR TEMPERATURE DEGREES C. (WITH НОТ AIR ANTI-ICING) 


17,000 FEET ALTITUDE - T.G.T. LIMIT 685 DEGREES C. PRE-MOD.1426 - 625 DEGREES С, MOD.1426 


IAS INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANT]-ICINC) 
-20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 
1510 1490 1470 1450 1430 1410 1390 1370 1350 1330 1315 1295 1275 1260 1240 1220 1205 1170 1140 
1515 1505 1485 1465 1445 1425 1405 1385 1365 1345 1325 1305 1290 1270 1250 1235 1215 1180 1165 1155 
1530 1525 1500 1480 1460 1440 1420 1400 1380 1360 1340 1320 1300 1280 1260 1245 1225 1210 1195 1180 1165 
1540 1540 1515 1495 1475 1450 1430 1410 1390 1370 1359 1330 1315 1295 1275 1260 1240 1220 1205 1190 1175 
1550 1550 1530 1510 1490 1470 1450 1425 1405 1385 1370 1350 1330 1310 1290 1270 1255 1235 1220 1200 1185 
1560 1560 1550 1525 1505 1485 1465 1445 1425 1400 1385 1365 1345 1325 1305 1290 1270 1250 1235 1215 1200 
1570 1570 1565 1540 1520 1500 1480 1460 1435 1415 1395 1375 1355 1340 1320 1300 1280 1260 1245 1225 1210 1195 
1580 1580 1580 1560 1540 1520 1500 1475 1455 1435 1415 1395 1375 1355 1335 1320 1300 1280 1260 1245 1225 1210 
1995 1595 1595 1580 1560 1535 1515 1495 1475 1455 1430 1410 1390 1370 1350 1335 1315 1295 1275 1260 1240 1220 


-20 -18 -16 -14 -12 -10 -8 -2 0 2 4 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 


14 19 18 20 22 


-28 -26 -24 -22 


18,000 FEET ALTITUDE - T.G.T. LIMIT 687 DEGREES C. PRE-MOD,1426 - 627 DEGREES C. MOD.1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
-14 -12 -10 -B -6 -4 -2 0 2 4 6 8 10 12 
1400 1380 1360 1340 1320 1300 1280 1265 1245 1225 1210 1190 1175 
1410 1390 1370 1350 1330 1310 1295 1275 1255 1240 1220 1205 1185 
1425 1405 1385 1365 1345 1325 1305 1290 1270 1250 1230 1215 1200 
1440 1420 1400 1380 1360 1340 1320 1305 1285 1265 1245 1230 1215 
1455 1435 1415 1395 1375 1355 1335 1315 1300 1280 1260 1230 1225 
1470 1450 1430 1410 1390 1370 1350 1335 1315 1295 1275 1260 1240 
1490 1470 1450 1425 1405 1385 1365 1350 1330 1310 1290 1270 1255 
1505 1485 1465 1445 1425 1405 1385 1365 1350 1330 1310 1290 1270 
1525 1505 1485 1460 1440 1420 1400 1380 1360 1340 1320 1300 1285 


-22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 
INDICATED AIR TEMPERATURE DEGREES C. (WITH НОТ AIR ANTI-ICING) 


19,000 FEET ALTITUDE - T.G.T. LIMIT 688 DEGREES C. PRE-MOD.1426 - 628 DEGREES C. MOD.1426 


IAS INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS | -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 O 2 4 6 8 10 
1440 1420 1405 155$ 1365 1345 1325 1305 1290 1270 1255 1235 1220 1200 1185 1165 1150 1135 1120 1105 1090 


1450 1440 1420 1400 1380 1360 1340 1325 1305 1285 1270 1250 1230 1215 1195 1180 1165 1145 1130 1115 1100 
1465 1455 1435 1415 1395 1375 1355 1335 1315 1295 1280 1260 1240 1225 1205 1190 1175 1155 1140 1125 1110 
1475 1475 1450 1430 1410 1390 1370 1350 1330 1310 1295 1275 1255 1240 1220 1200 1185 1170 1155 1140 1125 
1485 1485 1470 1450 1425 1405 1385 1370 1350 1330 1310 1290 1270 1255 1235 1215 1200 1185 1165 1150 1135 
1495 1495 1480 1460 1440 1420 1400 1380 1360 1345 1325 1305 1290 1270 1250 1235 1215 1200 1180 1165 1150 | 
1505 1505 1500 1480 1460 1440 1420 1400 1380 1360 1340 1320 1300 1285 1265 1245 1230 1215 1195 1180 1160 1145 
1515 1515 1515 1495 1475 1455 1430 1415 1395 1380 1360 1340 1320 1300 1285 1265 1250 1230 1210 1295 1180 1160 
1530 1530 1530 1520 1495 1475 1455 1435 1415 1395 1375 1355 1335 1320 1300 1280 1250 1240 1225 1210 1190 1175 


-32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 á 6 8 10 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 
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TYNE МК. 515 = FUEL FLOW CONTROL TABLE - CRUISE AT 88.3% (13500) L.P, R.P.M. AND 1164°К. 


20,000 FEET ALTITUDE - T.G.T. LIMIT 690 DEGREES С. PRE-MOD.1426 - 630 DEGREES C. MOD. 1426 


IAS INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS| -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 14 16 


200 |1410 1390 1370 1350 1335 1315 1295 1275 1260 1240 1225 1205 1190 1170 1155 1140 1125 1110 1095 1080 1065 ` 
210 | 1420 1405 1385 1370 1350 1330 1310 1290 1275 1255 1240 1220 1205 1185 1170 1150 1135 1120 1105 1090 1075 

220 |1430 1420 1400 1380 1360 1345 1325 1305 1285 1270 1250 1230 1215 1195 1180 1160 1145 1130 1115 1100 1085 

230 11440 1440 1420 1400 1380 1360 1340 1320 1300 1285 1265 1245 1230 1210 1195 1175 1160 1145 1130 1115 1095 

240 |1455 1455 1435 1415 1395 1375 1355 1335 1315 1300 1280 1260 1245 1225 1205 1190 1175 1155 1140 1125 1110 

250 |1460 1460 1445 1425 1410 1390 1370 1350 1330 1310 1295 1275 1260 1240 1225 1205 1190 1170 1155 1140 1120 

260 11475 1475 1470 1450 1430 1410 1390 1370 1350 1330 1310 1290 1275 1255 1235 1220 1200 1185 1170 1155 1135 1125 
270 | 1485 1485 1485 1465 1445 1425 1405 1485 1465 1345 1330 1310 1290 1275 1255 1235 1220 1220 1185 1170 1150 1135 
280 |1500 1500 1500 1490 1465 1445 1425 1405 1385 1365 1345 1325 1310 1290 1270 1250 1235 1215 1200 1180 1165 1150 


-34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -è -6 -4 -2 0 2 4 6 8 
INDICATED AIR TEMPERATURE DEGREES С, (WITH HOT AIR ANTI-ICING) 


21,000 FEET ALTITUDE - T.G.T. LIMIT 691 DEGREES C.  PRE-MOD.1426 - 631 DEGREES C. MOD.1426 


-26 -24 -22 -20 -18 -16 -14 -12 -10 -B -6 -4 -2 0 2 4 6 8 10 12 14 


1335 1120 1115 
1355 1145 1130 
1370 1155 1140 
1390 1170 1150 
1405 1180 1165 
1420 1200 1150 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS| -28 


1440 1215 1195 
1460 1230 1215 
1470 | 1245 1230 
-26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -2 
INDICATED AIR TEMPERATURE DEGREES С, (WITH HOT AIR ANTI-ICING) 


22,000 FEET ALTITUDE - Т.С.Т. LIMIT 693 DEGREES С, PRE-MOD.1426 - 633 DEGREES C. MOD.1426 


1А5 INDICATED AIR TEMPERATURE DEGREES C, (WITHOUT HOT AIR ANTI-ICING) 
KNOTS| -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 12 


1305 1120 
1320 1135 
1335 1145 
1355 1160 
1370 1175 
1390 1190 
1410 1205 
1430 1220 
1440 1240 
-18 -16 -14 -12 ~8 -4 
INDICATED AIR TEMPERATURE DEGREES C, (WITH HOT AIR ANTI-ICING) 


23,000 FEET ALTITUDE ~ Т,С,Т. LIMIT 694 DEGREES С, PRE-MOD.1426 - 634 DEGREES C. MOD. 1426 


IAS INDICATED AIR TEMPERATURE DEGREES C, (WITHOUT HOT AIR ANTI-ICING) 

KNOTS) -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 2 4 6 8 10 

200 | 1310 1305 1290 1270 1255 1235 1220 1205 1190 1170 1155 1140 1125 1110 1095 1080 1065 1050 1030 1015 1005 

210 | 1325 1325 1310 1290 1270 1255 1240 1220 1205 1185 1170 1155 1140 1120 1105 1090 1075 1060 1045 1030 1015 

220 | 1335 1335 1320 1305 1290 1270 1250 1235 1220 1200 1185 1170 1155 1135 1120 1105 1090 1075 1060 1045 1030 1015 

230 | 1345 1345 1340 1320 1305 1285 1270 1250 1235 1220 1200 1185 1170 1150 1135 1120 1100 1085 1070 1055 1040 1025 
1360 1360 1360 1340 1320 1305 1285 1270 1250 1235 1215 1200 1185 1165 1150 1135 1120 1100 1005 1070 1055 1040 
1370 1370 1370 1360 1340 1325 1305 1285 1270 1250 1235 1215 1200 1180 1165 1150 1130 1115 1100 1085 1170 1055 1040 
1385 1385 1385 1380 1360 1340 1320 1305 1285 1270 1250 1230 1215 1200 1180 1165 1150 1130 1115 1100 1085 1070 1055 
1400 1400 1400 1400 1380 1260 1340 1325 1305 1285 1270 1250 1230 1215 1200 1180 1165 1150 1130 1115 1100 1085 1070 

1360 1340 1325 1305 1385 1270 1250 1235 1215 1200 1180 1165 1150 


-30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 


INDICATED AIR TEMPERATURE ОЕСНЕЕ5 C, (WITH НОТ AIR ANTI-ICING) 
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TYNE Mk.515 - F cL FLOW CONTROL TABLE - CRUISE AT 88.3% (13500) L.P. R.P.M. AND 1164 K. 
24,000 FEET ALTITUDE ~ T.G.T. LIMIT 696 DEGREES C. PRE-MOD.1426 - 636 DEGREES C. MOD 1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 Ü 2 4 6 B 
1270 1260 1240 1225 1210 1190 1175 1160 1145 1130 1115 1100 1085 1070 1055 1040 1025 1010 995 980 970 
1285 1275 1260 1240 1225 1210 1190 1175 1160 1145 1130 1115 1100 1080 1065 1050 1035 1020 1005 995 980 
1290 1290 1275 1255 1240 1225 1205 1190 1175 1160 1140 1125 1110 1095 1080 1065 1050 1035 1020 1005 9390 
1305 1305 1290 1275 1255 1240 1225 1210 1190 1175 1160 1145 1125 1110 1095 1080 1065 1050 1035 1020 1005 990 
1315 1315 1305 1290 1270 1255 1235 1220 1205 1185 1170 1155 1140 1125 1105 1090 1075 1060 1045 1030 1015 1000 | 
1330 1330 1325 1310 1290 1275 1255 1240 1220 1205 1190 1170 1125 1140 1125 1110 1090 1075 1060 1045 1030 1015 
1340 1340 1340 1330 1310 1295 1275 1260 1240 1225 1205 1190 1170 1155 1140 1125 1105 1090 1075 1060 1045 1030 
1355 1355 1355 1350 1330 1210 1295 1275 1260 1240 1225 1205 1190 1175 1155 1140 1125 1110 1095 1080 1060 1045 1030 
1370 1370 1370 1370 1350 1330 1310 1295 1275 1260 1240 1225 1205 1190 1175 1155 1140 1125 1110 1090 1075 1060 1045 


-44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -ІВ -16 -14 -12 -10 -8 -6 -4 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 


25,000 FEET ALTITUDE - T.G,T. LIMIT 697 DEGREES C.  PRE-MOD.1426 - 637 DEGREES C. MOD.1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 

-34 -32 -30 -28 -26 -24 -22 -16 -14 -10 -8 -6 

1195 1180 960 
1210 1190 855 
1225 1210 970 
1245 1225 985 
1260 1245 995 
1275 1260 1010 
1295 1280 1025 
1315 1300 1040 
1325 1320 1055 


-42 -40 -28 -36 -34 -32 -24 -22 -18 -16 
INDICATED AIR TEMPERATURE DEGREES С. (WITH HOT AIR ANTI-ICINC) 


26,000 FEET ALTITUDE - T.G.T. LIMIT 699 DEGREES C. PRE-MOD 1426 - 639 DEGREES C. MOD.1426 


-36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 +2 +4 
1160 1145 | B 940 925 
1180 1165 950 935 
1195 1180 960 945 
1210 1195 875 960 
1230 1215 990 975 
1245 1230 1000 985 
1265 1250 1015 1000 
1280 1265 1030 1015 
1295 1285 1045 1030 


-44 -42 -40 -38 -36 -34 -24 -22 -20 -18 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 


IAS INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 
KNOTS -40 -38 


27,000 FEET ALTITUDE - T.G.T. LIMIT 700 DEGREES C. . PRE-MOD.1426 ~ 640 DEGREES C. MOD.1426 


INDICATED AIR TEMPERATURE DEGREES C. (WITHOUT HOT AIR ANTI-ICING) 

_-42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -6 -4 -2 0 +2 
1145 1130 1115 1105 1090 1075 1060 1045 1035 1020 1005 995 980 965 955 940 930 915 905 890 880 

1160 1145 1130 1115 1105 1090 1075 1060 1050 1035 1020 1005 995 980 965 955 940 925 915 900 890 

1170 1160 1145 1130 1120 1105 1090 1075 1060 1050 1035 1020 1005 995 980 965 955 940 930 915 900 890 

1185 1175 1160 1150 1135 1120 1105 1090 1080 1065 1050 1040 1025 1010 995 980 965 955 940 925 910 900 

1200 1195 1180 1165 1150 1135 1125 1110 1095 1080 1065 1050 1040 1025 1010 995 980 965 955 940 925 915 

1210 1210 1200 1185 1170 1155 1140 1125 1110 1095 1080 1070 1055 1040 1025 1010 995 980 965 955 940 925 

1225 1225 1215 1200 1185 1170 1155 1140 1125 1110 1095 1080 1065 1050 1035 1020 1005 995 980 965 950 935 

1240 1240 1235 1220 1205 1190 1175 1160 1145 1130 1110 1100 1085 1070 1055 1040 1025 1010 995 980 965 950 940 
1250 1250 1250 1240 1225 1205 1190 1175 1160 1145 1130 1115 1100 1085 1070 1055 1040 1025 1010 995 980 965 950 


-50 -48 -46 -44 -42 -40 -38 -36 -34 -32 -30 -28 -26 -24 -22 -20 -18 -16 -14 -12 -10 -8 -E 
INDICATED AIR TEMPERATURE DEGREES C. (WITH HOT AIR ANTI-ICING) 
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SECTION 6 
DESCRIPTION 


1. General 


The Canadair CL-44D4 is a four-engined low-wing long range aircraft. The 
primary role of the aircraft is the transportation of cargo but certain 
versions may be equipped to carry passengers or passengers and cargo. For 
a general arrangement of the cargo aircraft, refer to Figure 1. 


2. Crew 


The flight crew consists of three mandatory members, pilot, co-pilot and 
systems operator, and an optional navigator/radio operator. 


3, Airframe 


The all-metal fuselage is of semi-monocoque construction and is completely 
sealed for pressurization from the hemi-spherical section enclosing the 
cockpit to the aft pressure bulkhead at the tail except for an underfloor area 
between the forward and aft holds, The main cargo compartment is a Class 

E compartment, conforming to Civil Air Regulations, (CAR) Part 4b, the i 
main conditions of which specify that the compartment is fire-resistant, that 

a smoke detector system is installed and that the ventilating airflow can be 
shut off. The underfloor holds are not accessible during flight and are 
classified as Class D compartments, CAR Part 4b. The main conditions of Ü 
this classification state that the compartments must be lined with fire- 
resistant material, that the ventilation can be controlled in the event of fire 
and that the fire can be contained within that compartment. 


Replaceable ice-protection plates are fitted to each side of the fuselage 
opposite the inboard propellers. The tail section of the aircraft is hinged on 
the starboard side of the fuselage and is swung open through 105° for cargo 
loading and unloading. | | 


The full cantilever wing is of box-spar and stressed-skin construction and 
incorporates the fuel tanks. The box spar carries the attachments for the 
ailerons and the main landing gear units and passes through the unpressurized 
portion of the centre section of the fuselage below the main compartment 
floor. The ailerons are metal covered. 
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The vertical and horizontal stabilizers, which are detachable, have box spars 
and are generally similar in construction to the main plane. The rudder and 
elevators are metal covered. The upper part of the vertical stabilizer is 
isolated by a dielectric insert to form the fin cap antenna. The rudder is 
constructed in two sections, the upper section of which has a dielectric 
insert to correspond with the insert of the vertical stabilizer. 


4. Engines 


The aircraft is powered by four Rolls-Royce Tyne 12, Mark 515 axial-iiow twin 
shaft propelier-turbine engines. For best power performance under specific 
conditions, refer to Sections 4 and 5. 


Bach engine incorporates а six-stage low pressure (LP) compressor coupled 
to and driven by a three-stage turbine and a nine-stage high pressure (HP) 
compressor coupled to and driven by & single turbine. The propeller is 
driven through a compound epicyclic reduction gear from the LP shaft which 
passes through the concentric but independent HP shaft. 


је OPODOLIGPS 


Dehavilland Hydromatic propellers are installed, incorporating manual 
feathering, automatic drag limiting system (ADLS), reversing, mechanical 
and hydraulic pitch locks and a flight idle stop and a Beta control stop. 
The propeller blades and spinners are equipped with electrothermal de-icer 
mats. 
6. Dimensions (Ref. Fig. 2) 
(1) Overall Dimensions 
Span 142 ft 3-5/8 in 
Length 139 ft 9-7/8 in 


Height to tip of vertical stabilizer 


Tail open 36 pr 247/8 in (max) 
35 ft 10-3/8 in (max) 
Tail closed 38 ft h-1/h in (max) 
35 ft 11 3/4 in (min) 
(2) Wing 
Root chord (Theoretieal 
at fuselage center-line) 22 Pt. TT an 
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(3) Horizontal Stabilizers and Elevators 


Span 54 ft 9-5/8 in B 
Root chord (Theoretical at 

fuselage centre-line) 14 ft 4 in 

Dihedral 0° 


(4) Fuselage 
Maximum diameter 12 ft біп 


Height of cargo floor (aircraft unloaded) 


At fuselage break - tail open 11 ft 10-1/4 in (max) 
| | 11 ft (min) 
At forward cargo door - tail open 10 ft 6-1/4 in (max) 


10 ft 3-5/8 in (min) 


At forward cargo door - tail closed 10 ft 8-3/4 in (imax) 
10 ft 6 in (min) 


(5) Size of doors 


Forward cargo 73 in x 93 in 
Crew entrance 60 in x 28-1/2 in 
Forward hold | 52-1/4 in x 30 in 
Aft hold 51-1/4in x 3l in 
Rear entrance 68 in x 30 in 
Emergency | 54 in x 24 in 
22 Sep 61 2 | | Section 6 
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Areas 


Wing (total including ailerons, flaps 
retracted) 


Ailerons (total including tab areas) 
Aileron tabs (total) 
Effective flap (total) 


Horizontal stabilizers (total including 
elevators) 


Elevators (total including tab areas) 
Elevator tabs (total) 


Vertical stabilizer (including dorsal 
fin, rudder and tabs) 


Rudder (including tabs) 
Rudder tabs 
Usable floor area 
Main cargo compartment (from flight 
compartment rear bulkhead to the 
fuselage break) 
Swing tail compartment 
Forward hold 
Aft hold 
Ground Clearances (Ref.Fig.3) 
Under fuselage (at fuselage break line) 


Aircraft unloaded 


Tail closed 


2075 sq ft 
140.4 sq ft 
43. 32 sq ft 


388 sq ft 


586 sq ft 
170 sq ft 


20.6 sq ft £ 


361.2 sq ft 
92.2 sq ft 


8.7 sq ft 


924 sq ft 


128 sq ft (Cargo air cr aft) f 


162 sq ft 

173 sq ft 

7 ft 0-3/4 in (max) 

6 ft 5-5/8 in (min) | 
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Tail open 7 ft 3-1/8 in (max) 
6 ft 5 in (min) 


Aircraft loaded 


Tail closed 5 ft 9-1/8 in (max) 
5 ft 1-1/4 in (min) 


Tail open 5 ft 11-7/8 in (max) 
x 5 ft 1- 3/4 in (min) 


Ta Weights 


For details of maximum weights, refer to Section 3, 


8. Capacities 
(1) Compartment Capacities 
Main cargo compartment (from 
flight compartment rear bulkhead 
to the fuselage break) 5,574 cu tt 


Swing tail compartment | 120 cu ft 


Swing Tail Compartment 


(Convertible Interior) | 320 cu ft 
Forward hold 523 cu ft 
Aft hold 586 cu ft 


(2) Fluid Capacities 
For details on fluid capacities, refer to Figure 4. 


9. Flight Compartment 


The flight compartment is arranged as shown in Figure 5. The pilot and co- 
pilot are provided with duplicate flight instruments and various other instru- 
ments to suit their particular requirements, Engine instruments are grouped 
on a centre panel and are readily visible to each pilot. In addition, each 

pilot has a side console which contains various instruments and controls (Ref. 
Fig:6). An overhead switch panel, accessible to each pilot is provided (Ref. 
Fig. 7). Instruments and controls that are grouped on the pedestal are 
detailed in Figure 8. 
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VERTICAL GYRO SELECTOR SWITCH 
COMPASS SYSTEM SELECTOR SWITCH 
AIR SPEED LIMITATIONS CARD 
D.M.E. 

MASTER WARNING SYSTEM LIGHTS 
AIRSPEED INDICATOR 

HEADING AND COURSE INDICATOR 
APPROACH HORIZON 

ALTIMETER 


1 


VERTICAL SPEED INDICATOR 


MARKER BEACÓN INDICATOR LIGHTS 

CLOCK 

AUTO PILOT INDICATOR 

IDLING THROTTLE VALVE POSITION INDICATORS 
OUTSIDE AIR TEMPERATURE INDICATOR 

ENGINE FIRE CONTROL PANEL 

Omega 2. 

TORQUE PRESSURE INDICATORS 

FLAP POSITION INDICATOR 

ІР TACHOMETERS 
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21 TURBINE GAS TEMPERATURE INDICATORS 
22 HP TACHOMETERS 
23 ANNUNCIATOR PANEL MASTER WARNING SYSTEM 
WINDSHIELD WIPER CONTROL SWITCH 

DV WINDOW OPERATING HANDLE 

РІТОТ STATIC SELECTOR 

INTERCOM CONTROLS 

OXYGEN REGULATOR 

AUTO PILOT EMERGENCY DISENGAGE BUTTON 
TRANSMIT INTERPHONE SWITCH 

‚ RADIO MAGNETIC INDICATOR 
TURN AND BANK INDICATOR 


"WING FLAP NORMAL - ALTERNATE CONTROL SWITCH GROUP 
ENGINE LIMITATIONS CARD 
OIL PRESSURE INDICATORS 
BETA RANGE WARNING LIGHTS 
OIL TEMPERATURE INDICATORS 
FUEL FLOW NORMAL - STAND-BY SWITCH 
OIL COOLER FLAP CONTROL SWITCHES 
4) LANDING GEAR CONTROL PANEL 
41 LANDING GEAR EMERGENCY EXTENSION SWITCH — 
42 LANDING AND TAXI LIGHT SWITCHES AND INDICATOR LIGHTS 
43 FUELFLOW INDICATORS 


144 Pressure Altitude 
Br 
546 NOSE WHEEL STEERING DISCONNECT SWITCH 
4 

48 


_ NOSE WHEEL STEERING CONTROL 


ATTENDANTS CALL BUTTON (Not used) 
SPOILER MOVEMENT INDICATOR LIGHTS 


249 AIR CONDITIONING VALVE 


150 CONTROL SURFACES POSITION INDICATORS 


51 WEATHER RADAR INDICATOR AND CONTROLS 


52 SYNCHROSCOPE 
23 Gust Lock Bypass 
54 WEATHER RADAR INDICATOR AND CONTROLS 


55 Standby Horizon 
56 V.H.F. NAV. 1. 

57 A.D.F. Control 

58 Altitude Reminder 
59 Omega 1. 

60 V.H.F. NAV. 2. 

61 V.H.F. COMM. 1. 
62 V.H.F. COMM. 2. 
53 Gust lock bypass 


463 2.F.W. Set 


64 Z.F.W. Test(Aural Warning) 
65 C.B. Panel 
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The windshield consists of seven panels of electrically heated flat laminated 
glass capable of withstanding bird impact in accordance with Civil Air 
Regulations, (CAR) Part 4b. Two panels (DV) can be opened inwards when the 
aircraft is unpressurized, giving direct vision to the pilots. Windshield wipers 
are provided for the panel immediately in front of each pilot. 


lhe systems operators station is illustrated in Figure 9, the instrument 
layout being divided basically into three main panels, overhead, centre 
and lower. 


Radio, radar and electronic equipment is provided at the navigators station 
(Ref. Е 1.9). A mounting assembly for the periscopic sextant is located on 
the flight compartment roof behind the navigators position. Provision is made 


for the installation of a foldable platform below the sextant mounting. The 
platform is adjustable for height. 


10. General Servicing Data 


The aircraft can be serviced in a minimum of time with little interference 
between the ground crew servicing the aircraft systems and those engaged in 
unloading and loading operations. Care should be exercised by personnel 
when using the designated walkways. Soft shoes must be worn and wing mats 
used to protect the exterior surfaces, For a diagram of a typical servicing 
layout and the location of walkways, refer to Figure 10. The location and 
identification of the various access panels and replenishing points neccessary 
for a normal turnaround check are shown in Figure ll. 
11, <ire Pressures 
„пе recommended tire pressures for normal operation are as follows: 
i| For aircraft weights of 160, 000 pounds and over: 
Nose wheel 130 (+5) psi 
Main wheels 165 (+5) psi 
(2) For aircraft weights under 160, 000 pounds: 
Nose wheel 115 (+5) psi 
Main wheels | 135 (%5) psi 
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If the duration of stay at the parking site is expected to Бе of some length or 


Section 6 22 Sep 61 
Page 16 


13. 


M A 
CANADAIR 
(др Ср 
operating manual 


if winds of 30 mph or over are expected, the aircraft must be moored. 
Aircraft tie-down points are shown in Figure 12. 


Turning Radii 
For minimum turning radii of the aircraft under its own power or under tow, 
refer to Figure 13. 
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MINIMUM TURNING RADIUS - STEERING DISCONNECTED | 
CENTRE OF TURN WITH 
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AIR CONDITIONING 


Air Conditioning 


General 


The air conditioning and pressurizing system 1s designed to supply 
pressurized fresh air, heated or cooled as required, to the main cargo | 
and crew compartments. Temperature and pressure are automatically | 
controlled but manual override is provided. The system is designed to 
maintain the inside temperature at approximately 70° F with outside 
temperatures ranging from -40° to 100 ° F and will effect a complete change 
of air in the cabin every 3-1/2 to 4 minutes under all flight conditions and 
at all heights up to 30, 000 feet. Cold air is supplied through individually 
controlled outlets at the crew stations and in the toilet area. The aircraft 
can be air conditioned on the ground by an external ground air conditioning 
unit connected to the system or a limited amount of air conditioning may 
be obtained with either or both inboard engines running. 


The cabin altitude control system enables sea-level pressure to be 
maintained up to an aircraft altitude of approximately 15,000 feet. At 
this height, the cabin differential pressure is at its maximum of 6.55 
psi. Above 15, 000 feet, this differential is maintained so that at an 
aircraft height of 30, 000 feet, cabin altitude is equivalent to 8, 000 feet. 


For a diagram of the air conditioning and pressurizing system, refer to 
Figure l. | 


Each inner nacelle contains a cabin supercharger, spill control system, 
jet- pipe muff, primary heat exchanger, refrigeration unit (which includes 
a secondary heat exchanger), water separator, air flow modulating valves 
and a turbo-fan ground blower. The output of each nacelle system is 
delivered to a common manifold. Failure of one inboard engine would 
halve the normal system output. For a schematic of the air conditioning 
system, refer to Figure 2. | 


Superchargers 


The superchargers are positive-displacement compressors, mounted on 
and driven by the accessory gear-boxes of each inboard engine. Each 
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supercharger is equipped with a hydraulically operated disconnect for 
emergency use and, once disconnected, cannot be re-connected in flight. 
Supercharger by-pass ducts supply ram air for conditioning in the event 
of failure or disconnection of both superchargers. The superchargers 
together are capable of delivering 200 pounds of air per minute at sea 
level and 120 pounds per minute at 30, 000 feet. 


C. Spill Control System 


Supercharger differential pressure and mass flow are monitored by 
sensors which control the spill valves. These valves are operated by air 
from the aircraft main pneumatic system. The primary function of the 
spill valve is to ensure a controlled cabin airflow at varying pressure 
altitudes and engine speeds. The valve is held in the closed position by 
air pressure from the pneumatic system. Operation of either the 
differential pressure sensor or the mass flow sensor vents pneumatic 
pressure to atmosphere, allowing the spring-loaded spill valve to move 
towards the open position to permit supercharger air to be spilled 
overboard. 


The differential pressure sensor protects the supercharger against excess 
back pressures which may result when the system operates in fuil 
refrigeration, and also provides protection against surging. Normal 
operation óf the differential pressure sensor and the mass flow sensor can 
be overriden by a spill solenoid which is controlled by a switch on the 
system operators panel. When SPILL is selected on the switch, the sole- 
noid is energized, venting the controlling pneumatic pressure to atmos- 
phere and causing the spill valve to open, thereby diverting supercharger 
airflow overboard. In addition, the LH and RH spill solenoids are 
energized when engines No. 2 and No. 3 respectively are selected on the 
engine selector switch. 


D. Control Valves 


From the superchargers, the compressed air is delivered to the primary 
heat exhangers. If heat of compression is not sufficient to maintain the 
selected cabin temperature, the system air temperature is increased by 
directing hot air from the jet- pipe muff across the primary heat exchanger. 
This flow of hot air ie controlled by а muff heat modulating valve operating 
in response to signals from the temperature control. The hot air supply 
from the jet-pipe muff is further controlled by the modulation of the muff 
spill valve. However, if wing anti-icing is switched on, the muff spill 
valves of the inboard engines will be controlled by the wing anti-icing 
temperature control systems. 


If the heat of the compressed air is to be reduced, ram cooling air, 
supplied from the intakes, is directed across the primary heat exchanger. 
This cooling air is controlled by a ram air modulating valve respond ШЕ 
to temperature control system signals. 
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If, after leaving the primary heat exchanger, no further cooling of the 

air is required, it is ducted through the heated air delivery line to the 
flight deck duct and to the mixing chamber. The flow of air to the flight 
deck duct is controlled by a modulating flight deck mixing valve and to 

the mixing chamber by a modulating cabin mixing valve. To provide an 
alternative route to the mixing chamber in the event of a failure of the 
cabin mixing valve, a by-pass duct is installed together with an associated 
cabin emergency mixing valve. Selection of the cabin emergency mixing 
valve is controlled from the systems operators station. 


If, after leaving the primary heat exchanger, further cooling of the ` 
conditioned air is required, the flight deck and cabin mixing valves will, 
in response to signals from the temperature control systems, modulate 
towards the closed position, increasing the flow of air into the refriger- 
ation unit and so through the cooled air delivery line. 


E. Refrigeration Unit 


The refrigeration unit consists of a self-driven turbine-compressor and a 
secondary heat exchanger. The air enters the compressor, where its 
temperature and pressure are increased, and is then directed through 
the heat exchanger where it is cooled by air obtained from the intakes. 
lhe ram cooling air for the secondary heat exchanger is not modulated. 
From the secondary heat exchanger, the air enters the turbine where it 
15 allowed to expand with a resultant temperature drop. The energy of 
the expanding air drives the turbine and, through а common shaft, the 
compressor. Sensors located in the turbine input ducts will illuminate 
indicator lights on the systems operators panel if an overheat condition 


Occures. 
F. Water Separator 


Aíter leaving the refrigeration unit, the air is directed through a water 
separator where moisture particles are collected. Accumulated water is 
drained overboard via a drain fitting in the separator. The water separator 
incorporates a differential pressure sensor which controls an anti- icing 
valve. Any icing occurring in the separator will create an increase in 

the differential pressure across the separator, causing the sensor to 

open the anti-icing valve to admit supercharger-heated air to melt the 

ice. 


From the water separator the air is ducted through the cooled air delivery 
line to the mixing chamber where it combines with the heated air delivery 
line output. The conditioned air is ducted from the mixing chamber to the 
cabin and exhausted from there to the below-floor area where it is 
discharged overboard through three outflow valves. To reduce air-flow 
noise level, the heated and cooled air delivery lines and the supercharger 
spill lines incorporate silencers. 
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Small branch ducts off the cooled air delivery line feed cooled air to 
individually controlled outlets at the crew stations and in the toilet area. 


2. Temperature Control Systems 


Temperature of the conditioned air is controlled by two electrical control 
systems, one for the flight deck and one for the cabin. Each system can be 
controlled automatically or manually. 


The automatic temperature control units are of the magnetic- amplifier type 
and incorporate a Wheatstone bridge circuit. H the compartment is at the 
selected temperature, the bridge will be balanced. Any variation in compart- 
ment temperature, a sustained change in the distribution duct air temperature, 
or a different temperature selection will cause an imbalance in the bridge 
circuit. The imbalance will cause the operation of relays to transmit 
modulated control-voltage pulses to produce the correct control valve 
operating sequence for either a heating or a cooling cycle. The length of a 
modulated control-voltage pulse will vary directiy with the degree of 
imbalance in the bridge circuit. 


A. Cabin Temperature Control 


Under flight conditions, the cabin temperature control system controls 
seven valves. The valves operate in a fixed heating or cooling sequence. 
In the heating cycle, the valve operating order is as follows; cabin 
mixing, LH ram air, RH ram air, LH muff heat, LH muff spill, RH muff 
heat, RH muff spill (Ref. Fig.3). In the cooling cycle, the order of 
Operation is reversed. Only one valve at a time operates; if its limit is 
attained,-open or closed, a limit switch will permit the next valve in the 
sequence to operate. 


Five valve position indicator windows on the systems operators pancl are 
associated with the valves. Ав each valve reaches its limit, the appro- 
priate indicator will be energized by the control-voltage pulse and will 
illuminate. The windows marked LH МОЕЕ HT and RH MUFF HT will 
illuminate only when both the related muff heat and muff spill valves 
reach their limits. However, should wing anti-icing be switched on, the 
muff spill valves are automatically disconnected from the air conditioning 
temperature control and are controlled by the wing anti-icing systems. 


If a control valve fails, operation of the respective valve isolating switch 
on the systems operators panel will isolate the valve and permit by- 
passing of electrical power to the next valve in sequence. Should the 
cabin mixing valve fail, the emergency cabin mixing valve may be 
selected and will be controlled in the normal sequencing of the control 

` valves. | 
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If automatic temperature control fails, manual override is provided. 
Selection of either HEAT or COOL on the temperature system control 

„Switch will by-pass the automatic control and apply a steady voltage to 
the control circuit. 


B. Flight Compartment Temperature Control 


The flight compartment temperature control system normally operates in 
a similar manner to that of the cabin system but, due to the relatively 
small area of the flight compartment, controls only the flight compart- 
ment mixing valve. If, however, a cargo compartment fire occurs and the 
cabin air valves switch is placed to CLOSED, the sequencing of the 
control valves is transferred from the cabin temperature control system 
to the flight compartment temperature control system. 


Two adjustable deflector-type outlets located in the roof aft of the pilots 
overhead panel and one adjustable deflector-type outlet above the toilet 
door provide additional conditioned airflow to the flight compartment. 

Air is diverted to these outlets by means of a selector valve, marked 
FLOOR-AIR COND SUPPLY-ROOF, located adjacent to the weather radar 


indicator. 


C. Limit Switches 


Limit switches are installed in the flight compartment distribution duct 
and in the cabin distribution duct. If a distribution duct air temperature 
exceeds the setting of the switch, the current to the related automatic 
control unit is disconnected and a constant cold signal is transmitted to 
the associated control valves until the temperature falls below the 
switch setting. 


3. Ground Air Conditioning 


To maintain continuity of air conditioning when the aircraít lands and to 
operate the system when the aircraft is on the ground, a choke valve, ground 
blower air shut-off valve, turbo-fan ground blower and ground blower duct 
are installed in each nacelle ducting system. In flight, the choke valves 
remain in the open position and the ground blower air shut- off valves in the 
closed position. When the weight of the aircraft is on the landing gear, the 
ground safety relay introduces each nacelle choke valve into the control valve 
sequence and simultaneously opens each ground blower air shut-off valve. 
The LH and RH choke valves are included in the control valve sequence 
between the RH ram and LH muff heat valves. Modulation of the choke valves 
towards the closed position during the heating cycle restricts the flow of air | 
from the supercharger:to raise Ше heat of compression. Operation of the 
turbo-fans will draw air across the primary and secondary heat exchangers 
and so compensate for the loss of normal in-flight ram air. In addition to 

the above, the muff spill valves will close when the aircraft is on the ground. 
The aircraft can also be air conditioned on the ground by an external air 
conditioning unit which introduces conditioned air to the distribution ducts 
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through а ground connection. The air is prevented from entering the 
nacelle ducting systems by flapper-type check valves located downstream 
of the silencers in the heated air and cooled air ducts. 


On aircraft Ser. No. 1%, 23, 26, 27, 30-32, facilities are provided to pormit 
ground air conditioning of the aircraft by an external source of unconditioned 
air when the engines are shut down. A three inch duct is installed in the 
left-hand inboard nacelle branching from tho ground air start line to the duct 
downstream of the supercharger. The three inch duct contains a shut-off 

valve which, when electrical connections are installed, will permit air from 
the external ground starter unit to enter the left-hand nacelle ducting system 
and provide a limited amount of air conditioning. | 


Fire Control 


To stop the flow of air to the cabin in the event of a compartment fire, an 
air shut-off valve is installed upstream of the mixing chamber in each of the 
cooled air delivery lines. Тһе valves are controlled by a guarded cabin air 
valves switch, marked CLOSED-NORM, on the cabin smoke control panel at tho 
systems operators station.  Placing the switch to CLOSED will close both shut- 
off valves, the emergency сабіп mixing valve and the cabin mixing valve, and 
will transfer the sequencing of the control valves to the flight compartment 
temperature control system. If the switch is returned to NORM, the shut-off 
valves, emergency mixing valve and cabin mixing valve will open. Before 
placing the switch to NORM, the CABIN MIX switch should be placed to ПМК 
momentarily to ргеак the circuit- 


Air Conditioning Operating Controls and Indicators 


All operating controls and indicators for the air conditioning system are on 
the systems operators lower panel (Ref. Fig. h). Two supercharger air flow 
indicators are provided, one for each supercharger. Each supercharger if 
controlled by a three-position switch, marked SPILL, NORMAL, DISCONNECT. 

In the SPILL position, the spill solenoid will be energized and so cause 

the spill valve to open. Placing the switch to DISCONNECT will disconnect 
the supercharger from the engine. 


NOTE: Discretion should be exercised in using the DISCONNECT position of 
the supercharger control switch, as reconnection is not possible 
during flight and involves the removal of the supercharger and the | 
replacement of the drive-shaft. 


The flight compartment and cabin temperature control systems each have 

their own four-position control switch, marked AUTO, OFF, COOL, and 

HEAT. Тһе COOL and HEAT positions are spring loaded to the OFF position. 
When a switch is in the AUTO position, the applicable system will be under 
automatic control and the temperature will be maintained at that selected by 
the temperature selector adjacent to the switch. Manual control is effected 
by toggling the control switch to the COOL or HEAT position. This action 
will override the automatic control and rapidly and sequentially operate the 
control valves. Main cabin temperature is recorded on the temperature 
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indicator to the right of the cabin control switch. Care must be exercised by 
the systems operator to ensure that temperature overshoot does not occur 


when the manual override positions are used in conjunction with temperature 
indicator monitoring. 


А. normal-isolate switch is provided for each ram air valve and each muff 
heat valve to isolate the valve and permit an electrical by-pass to the next 
valve in sequence. The cabin mixing valve switch, marked NORMAL- 
EMERGENCY, permits the selection of the cabin emergency mixing valve. 
An identifying window above each valve switch will illuminate when the 
respective valve limit is attained. The indicator illuminating sequence is 
from left to right for heating and vice versa for cooling. The temperature 
change may be such that not all the control valves will be energized and, in 
this event, the last valve in the sequence to be fully operated will be 
indicated by its illuminated window. Since the indicator windows will only 
iluminate during the transmission of a control voltage pulse, it will be seen 
that as the cabin temperature nears the selected value, the length of the 
voltage pulse and consequently the frequency of window illumination will 
progressively decrease. 


NOTE: During normal system operation, a dim glow will appear in the 
CABIN MIX window whenever the LH ram air valve is opening. This 
indication ig easily distinguished from the normal lamp brilliance. 
If the LH ram air valve is isolated, the indication will appear when 
the RH ram air valve is opening. 


Warning of an overheat condition in the turbine inlet ducts of the refriger- 
ation units 18 provided by the appropriate LH or RH AIR TURBINE O/HEAT 


amber warning light. 


6. Pressure Control 


B MGR amat wara ass Re KR ACE ARR ERA s, 


Pressurization is maintained by regulating the outflow of system air through 
outflow- safety valves. The system consists of three outflow- safety valves, 

a cabin pressure controller, a manual controller, warning devices and jet 
pumps. ‘The units are connected by pneumatic lines and air filters are 
incorporated where needed. The system is controlled from the systems 
operators panel. 


А. Outflow-safety Valves 
Three outflow-safety valves are installed, one at the front end of the 
forward hold and two at the rear end of the aft hold. if an outflow valve 
malfunctions, it is designed to fail safe to the closed position, the other 
two valves being capable of maintaining control of cabin pressure. Each 
valve incorporates positive and negative pressure relief features. A 
low pressure limit control is also incorporated so that if cabin altitude 
rises to 13, 000 (+2000) feet the outflow valves will automatically close. 
The outflow valves are controlled automatically by the cabin pressure 
controller and manually by the manual controller. 
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B. Cabin Pressure Controller 


“The cabin pressure controller is a pressure regulator which supplies а 
reference pressure to the control chambers of the outflow valves in 
accordance with a predetermined pressure setting. The unit thus 
maintains in the outflow valve control chambers either a constant 
pressure for isobaric control or a constant control chamber-to-atmos- 
phere differential pressure at aircraft altitudes above the isobaric limit. 


C. Manual Controller 


The manual pressure controller is used to increase or decrease cabin 
pressure when it is necessary to by-pass the automatic controller. The 
unit does not by-pass the pressure controller when increasing cabin 
pressure above the isobaric limit. 


D. Jet Pumps 


To assist the operation of the outflow valves, a jet pump is incorporated 
in each outflow valve and an additional jet pump is provided for manual 
and automatic control operation. The jet pumps are operated by the 
engine bleed pneumatic system when the pneumatic system control 
switch is placed at STBY PUMP 1 or STBY PUMP Z2, and cause a reduced 
reference pressure in the control system. This assists in opening the 
outflow valves, when cabin-to-ambient differential pressure is low, to 
avoid engine start-up pressure bumps and to enable equalization of cabin 
altitude and aircraft altitude. 


E. Pressurizing Controls and Indicators 


The pressurizing controls and indicators are located on the systems 
operators lower panel (Ref. Fig.4), and consist of a cabin pressure 
controller, a manual pressure controller, a cabin rate-of-climb indicator, 
a cabin altitude/pressure differential indicator, two warning lights and 
two ground test switches. The cabin pressure controller mounts two main 
controls, an altitude control for the selection of desired cabin altitude, 
and a rate control for setting the rate of cabin pressure change. The 
RATE control knob sets a rate of climb or descent of approximately 300 
feet per minute when the knob arrow is on the index. An auxiliary control 
is provided to correct the cabin altitude setting in accordance with 
barometric pressure. 


Use of manual controller will by-pass the automatic controller reference 
pressure line and override the automatic control. The dial is marked 
DECREASE PRESSURE, AUTO, and INCREASE PRESSURE. Normally 
the needle, which is positioned by the control knob, is in the AUTO range 
and pressure regulation is under automatic control. Turning the needle 

to the INCREASE PRESSURE or the DECREASE PRESSURE segments 
will manually control operation of the outflow valves, the degree of needle 
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deviation from the AUTO segment varying the rate of pressure change. 
The three needles on the cabin altitude/pressure differential indicator 
read aircraft altitude, cabin altitude and cabin-to-atmosphere differential 
pressure on their respective scales. 


An amber caution light referring to cabin altitude and a red warning 
light referring to cabin differential pressure are provided. If the cabin 
differential pressure rises above 7.2 psi or the cabin altitude reaches 
8750 (+250) feet, the appropriate light will illuminate. Illumination of the 
cabin differential pressure warning light will be simultaneously accom- 
panied by the illumination of the CAB DIFF PRESS windows on the pilots 
annunciator panels and by the flashing of the master warning lights. 


To permit ground testing of the system, two guarded normal-test switches 
are provided. These switches are not used by the flight crew for normal 
or emergency operation of the system. 


7. Power Sources 


The 


circuit-breakers and power sources for the pressurizing and air 


conditioning system are as follows: 


(1) Constant-frequency A.C. Bus B | Quantity 
Flt Deck Temperature Control 1 
Air Cond. Control 1 


(2) D.C. Main Bus 


Air Conditioning - Control - Master 1 
Air Conditioning - Control - Flight Deck 1 
Air Conditioning - Control - Ground | 1 
Air Conditioning - Valve Isolation | 1 
Air Conditioning - Temp Indicator | | 4 


Wing Anti-icing - Modulator and Spill Valves - 


LH Inboard d 
Wing Anti-icing - Modulator and Spill Valves - 
RH Inboard 1 
Section 7 22 Sep 61 
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Quantity 
n Wing Anti-icing Air Cond. Change Over Relay 1 
(33 D.C. Essential Bus А 
Cabin Smoke Control - Cabin Air Vaives Override 1 
Cabin Pressure - Diff Warning 1 
Cabin Pressure - Alt warning 1 
(4) D.C. Essential Bus B 
Air Cond. - Supercharger - Cont and Overheat 
Light LH | | 1 
Air Cond. - Supercharger - Cont and Overheat 
Light RH ] 
Air Conditioning - Duct Temp Limiting l 
22 Sep 61 | Section 7 
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SECTION 8 
AUTO PILOT 


1. Auto Pilot 
A. General 


The PB-20H automatic pilot system consists of electronic and 
electromechanical components which guide the aircraft on any 
selected heading and simultaneously stabilize it for pitch and 
bank. This is accomplished by detecting changes in the aircraft 
attitude with respect to a fixed reference, thereby producing 
error signals which are amplified and applied to the corresponding 
control surface servo motors. The servo motors give control sor- 
face tab movement in a direction which produces control surface 
movement to return the aircraft to the reference. The auto pilot 
can also be coupled with the integrated director system (IDS) and 
the Omega navigation system. See check list for Omega operation. 


Depending, upon the mode selected, the auto pilot receives signals 
which command it to control the aircraft in the following manner: 


(1) Maintain heading and attitude. 


(2) Make co-ordinated turn onto and maintain a preselected 
heading. 


(3) Maintain & selected barometric altitude. 
(4) Make co-ordinated turns onto selected ILS localizers. 
(5) Maintain the correct angle of approach along an ILS guidepath. 


The error signals generated in the various chains of the auto pilot 

are of two kinds, displacement signals and rate signals. Displace- 

ment signals are proportional to the deviation of the aircraft from 

the reference axes and are of a phase to return the aircraft to the 

reference. Rate signals oppose any change in the aircraft attitude 

and are proportional to the rate of change, thus providing а 

damping of the aircraft movement. No long term errors are permitted 
to remain in the system due to the action of the integrators which, 

over & period of time, build up & counter signal equal and opposite 

to the error signal. | 
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B. Servo Motors 


Three control surface servo motors are used to position the aileron, 
elevator and rudder servo tabs respectively. Each motor consists essen- 
tially of a two-phase induction motor driving a geartrain, a solenoid- 
operated clutch and a rate generator. The clutch engages and disengages 
the servo motor from the gear train. The rate generator will prevent 
hunting of the servo motor by applying a negative feedback signal to the 
related signal chain. resulting in the damping of the servo motor operation. 
The output drive of each servo motor is connected, through a mechanical 
disconnect, to the bevel gear-box of the related control unit in the flight 
control system (Ref. Sect. 11). 


An elevator trim servo motor is mechanically connected, through a friction 
clutcn, to the mitre gear-box of the elevator trim flight control system 
(Ref. Sect. 11). The friction clutch is set to slip at a certain torque value 
which can be applied through the elevator trim handwheels. In order that 

a continuous pitch trim error load is not carried by the elevator servo 
motor, the elevator trim servo motor also receives the out of trim signal 
from the elevator signal chain. This signal rotates the trim servo motor 

at a rate proportional to the load to position the elevator trim tabs so that 
the loading on the elevator servo motor is relieved. 


Controls and Indicators 


Disconnect switches are located, one on each control column, for quick elec- 
' trical disengagement of the system. A manual disconnect lever is provided 
on the pilots control pedestal for mechanical and electrical disengagement of 
the system. A warning system indicates when power is not applied to the autc 
pilot by the iilumination of the windows on the annunciator panels marked 
AUTO-PILOT FAIL, and the flashing of the master caution lights. 


A three-axis trim indicator is mounted on the pilots centre instrument panel. 
A manoeuvring controller and a function selector are both located on the con- 
trol pedestal (Ref. Sect. 6). 


А. Three-axis Trim Indicator 


lhe three-axis trim indicator is a direct-reading panel mounted instru- 
ment. In the stand- by mode, the indicator shows synchronization of the 
signal chains. When the auto pilot is engaged, it shows out of trim con- 
ditions according to the amount and direction of servo displacement 
signals which are generated to keep the control surfaces in a position to 
maintain the aircraft heading and attitude. 
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B. Manoeuvring Controller 


> 


Тће pilots manoeuvring controller is mounted on the control pedestal and 
consists of a turn control knob and a pitch control wheel. By use of the 
controller while monitoring automatic flight control of the aircraft, the 
pilot can make alterations in direction and attitude, or correct any devia- 
tion to those already set up. 


When the turn control knob is rotated either way from the centre detent, 
the compass direction signal is interrupted and a turn command signal 
is transmitted to the rudder and aileron control chains and from there to 
servo motors. The turn command signal is maintained until the control 
knob is returned to the centre detent. 


, 
Rotation of the pitch control wheel transmits a command signal to the 
elevator control chain, in a similar manner to that of the turn command. 
The elevator trim tab servo motor receives the same command signal 
and operates the elevator trim to remove residual aerodynamic loads. 
This feature ensures that the aircraft is in trim when the auto pilot is 
disengaged. 


C. Function Selector 


The function selector consists of five switches. The switches are of the 
solenoid type, and will not remain in the on position if the system is not 
energized, the pilots disconnect lever is moved out of detent, or if either 
the pilots or co-pilots release button is depressed. The switches are 
marked ENGAGE, ALTITUDE, SET НОС, LOCALIZER, and GLIDEPATH 
The ENGAGE switch must be on to operate any of the other mode switches 


3. Operating Modes 


The auto pilot is at stand- by two minutes after power has been placed on the 
system. During this warming up period, the vertical gyro will reach operating 
speed and automatic synchronization of the auto pilot and the control surfaces 
will be achieved. This will be indicated on the three-axis trim indicator when 
all three axes are lined up with the indices. A time delay relay prevents the 
ENGAGE switch from being operated until the expiration of the warming up 
period. 


A. Engage Mode 


Upon engagement. all servo clutches are engaged and a heading signal is 
applied to the auto pilot from the pilots compass system. The aircraft will 
then take up and follow the héading on which the aircraft was flying at the 
time of engagement. 
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Altitude Mode 


In the altitude mode, the aircraft will be maintained at the barometric 
altitude prevailing at engagement, provided the pitch is within 10° of 
level flight. When altitude mode is selected, the manoeuvring controller 
pitch wheel is declutched. 


Set Heading Mode 


Automatic turn control is effected by preselecting the desired heading on 
the integrated director system and by operating the SET HDG switch on 
the function selector. When SET HDG is operated, the compass reference 
signal is interrupted and the preset heading output from the integrated 
director system causes the auto pilot to turn the aircraft to the new 
heading. With SET HDG engaged, the auto pilot will follow and turn the 
aircraft with movement of the heading selector. SET HDG cannot be 
selected unless the function selector engage switch is on and the manceu- 
vring controller knob is in the detent. 5 


Approach Modes 


Selection of the localizer mcde provides the auto pilot with command 
signals from the integrated director system (IDS). Since the localizer 
and preset heading modes are both a function of IDS, neither can be 
selected while the other is engaged nor can either be selected if the turn 
control knob of the manoeuvring controller is out of detent. 


When an instrument landing system (ILS) localizer frequency is tuned and 
the approach horizon is set to ILS, the beam error signals produced within 
the IDS are such that the auto pilot controls the aircraft on the localizer 
beam. | 


The GLIDEPATH mode can only be engaged when the localizer mode is 
engaged and is automatically disengaged if the localizer mode is disengaged. 
In addition to the beam error signals from the IDS, information from the 
glideslope receiver is directed to the IDS which produces a signal 11 the 

auto pilot elevator signal chain. This signal commands down elevator so 
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that the aircraft enters the glideslope beam and is controlled to the 
correct angle of approach to the runway. When the glideslope mode is 
selected, the pitch control wheel is automatically disconnected. 

4. Power Sources 


The circuit-breakers and power sources for the auto pilot are as follows: 


(1) Constant-frequency Bus Panel A Quantity | 


Auto Pilot 3 
(2) D.C. Essential Bus Panel A | 
Auto Pilot 1 
Section 8 
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SECTION 9 
ELECTRICAL 


General 


Electrical power for the aircraft services is supplied by a constant-frequency 
200/115-volt 400-cycle 3-phase a.c. system, a variable-frequency 200/115- 
volt 3- phase a.c. system and a 28-volt d.c. system. Only a.c. power 15 
generated in the aircraft, direct current being derived from two transformer- 
rectifiers which convert the constant-frequency a.c. to 28-volt direct current. 
А 24-volt storage battery provides an emergency source of d.c. power. 
Provision is made so that a supply of external constant-frequency a.c. ground 
power and d.c. ground power can be used on the aircraft buses. Тһе complete 
electrical supply system for the aircraft is shown in its simplest form in 
Figure 1. For the location of the main electrical components, refer to Figure 2. 


2.  Constant-frequency A.C. Power System 


The constant-frequency system is powered by three 40-kva a.c. generators 
driven through constant speed drives from engines No. 1, 2 and 4. The 
generators are not paralleled and under normal conditions with all generators 
running, generators No. l and 4 feed load buses À and B respectively, with 
No. 2 generator acting as a standby unit (Ref. Fig.3). Two alternate bus tie 
relays connect the stand-by generator with the load buses. Control and fault 
protection is provided for the system and is automatic in operation. If a fault 
occurs on one or both generators normally in use, the stand-by generator 
automatically powers the load bus of the faulty generator. Should faults occur 
on the stand-by generator and No. 1 or No. 4 generator, and providing the 
fault is not on the load buses, the remaining generator automatically powers 
the two constant-frequency load buses. 


If a fault occurs on a load bus, e.g., load bus А, generator No. 1 and 
subsequently the stand-by generator willbe tripped by their protection circuits. 
Generator No. 4 is automatically prevented from being connected to the faulted 
bus À by a bus isolating lock-out circuit. If the bus fault persists and 
generator No. 1 cannot be reconnected to load bus A, the faulted bus can then 
be isolated by operating the bus isolating switch at the systems operators 
panel. This permits the stand-by generator to be reset and be available to 
power load bus B should generator No. 4 be faulted. An identical circuit 
operates to protect the system should load bus B be faulted. The complete 
constant-frequency a.c. system consists of three such arrangements. 
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TRANSFER RELA Y | | | | TRANSFER RELAY ~ Фа 


BUS 
ISOLATING 
SWITCH 


OPERATION 


Normal ~ Generators Î 84 operating: #2 stand-by. 


Š ‹ Failure of either #1 or #4 ganeroror 
Ë злото! кайу cennects 92 generator to 
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+ 
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A. Constant Speed Drive (CSD) 


To maintain a constant frequency, it is necessary to operate the generators 
at a constant speed. This is accomplished by connecting the generator to the 
engine through a constant speed drive unit (CSD). The CSD operates 
hydraulically to convert any engine speed between approximately 55% LP 
rpm and 100% LP rpm to a constant 6000 (+60) rpm output to the I 
generator. This speed corresponds to a line frequency of 400 cycles per 
second and is controlled by a governing and control mechanism on the 

CSD. А pressure-operated switch in the CSD controls an underspeed 

relay in the generator control panel. When the engine speed drops below 
approximately 52% LP rpm, the switch opens and, through the under- 
speed relay, trips the generator circuit-breaker to isolate the generator 
from the system. The pressure-operated switch also opens on an over- 
speed condition, tripping the generator from its bus. When the engine 
speed, and consequentiy CSD input speed, is subsequently reduced from 
the overspeed condition to the normal operating range, CSD governing is 
again resumed and the pressure-operated switch closes. This auto- 
matically reconnects the generator to its load bus. For a more detailed 
description of the CSD, refer to Section 17. | 


B. Constant-frequency A.C. Generators 


Each constant-frequency a.c. generator is a 3-phase 208/120-volt 400- 

cycle machine rated at 40 kva with a power factor of 0.75. During flight, 
the generator is cooled by ram air and can deliver its rated load. When 

the aircraft is on the ground, cooling is provided by an internai fan only 
and the generator delivers a substantially lower output. 


Ad.c. generator, integral with the a.c. generator, provides power for 
excitation of the a.c. generator field. Excitation for the d.c. generator is 
supplied from the a.c. generator voltage regulator which controls the d.c. 
for the exciter field by using the output of the a.c. generator. 


C. Generator Circuit-breakers 


Each generator is connected to its load bus through a generator circuit- 
breaker, which is a multiple contactor with a close and a trip coil. The 
circuit- breaker is mechanically latched in the close position and is tripped 
to the free position. The close and trip functions of the circuit-breaker 
operate automatically under certain conditions or can be operated by the 
generator control switch on the systems operators panel. 


D. Generator Control Panels 


Each generator control panel contains relays and associated circuits used 
for protecting the system against fault conditions. The panel provides 
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protection against overvoltage and undervoltage conditions, line-to-line, 
line-to-ground, and generator underspeed conditions. In addition to the 
various protection relays, the panel contains a generator control (GC) 
relay, the main function of which is to open and close the generator 
exciter field. The relay is a latch type with a trip and a close coil and 

has auxiliary contacts which are connected in the generator circuit- 
breaker trip coil circuit. This causes the circuit-breaker to open 
whenever the exciter field is opened. The GC relay can be reset or tripped 
by the generator control switch on the systems operators panel. On normal 
engine shut-down, the GC relay remains latched in the close position, 
eliminating the necessity for manual resetting on subsequent starts. If the 
generator has been tripped manually prior to engine shut-down, the 
generator control switch must be operated momentarily to the RESET 
position to bring the generator onto line on the next engine start-up. 


The generator control panel also contains a transformer-rectifier for 
supplying its own d.c. control power. An alternative source of d.c. 
control power is supplied from the aircraft d.c. bus. 


Bus Tie Relavs 


The bus-tie relays are heavy-duty contactors used for transferring a.c. 
power between stand-by generator No. 2 and load bus A and load bus B. 
Two bus-tie relays are used, one for each load bus. As long as generator 
No, l circuit- breaker remains closed, the bus-tie relay for load bus А is 
de-energized, and similarly for generator No. 4 circuit-breaker and the 
bus relay for load bus B. If either of these generator circuit-breakers 


trips, the corresponding bus-tie relay closes and connects the stand-by 


generator to the load bus of the tripped generator, The bus-tie relays are 
also used to transfer power between the load buses in the event of failure 
of the stand-by generator at the same time as one of the other generators. 
If a fault occurs on a load bus, its generator willtrip and its bus tie relay 
will close, connecting the stand-by generator to the faulted bus. The 
stand-by generator will then trip and the bus-isolating circuit operate a 
lockout relay to de-energize the bus tie relay of the faulted bus before the 
remaining generator is tripped due to the bus fault. As the bus tie relay 
of the faulted bus is now de-energized, the remaining generator cannot be 
connected to the faulted bus and will continue to power its own load bus. 
The stand-by generator can then be reset. When a bus tie relay is 
energized, its green bus tie warning light on the systems operators panel 
will illuminate, 


~ 
< 


Constant-frequency a.c. ground power is connected to the aircraft at the 
external power receptacle. When ground power is plugged into the 
receptacle, voltage is fed directly to the ground power circuit-breaker 
which will close only when the phase sequence of the ground power is the 
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same as that of the aircraft generating system. Ground power is routed 
from the ground power circuit-breaker to the aircraft bus tie circuit. 
Power to the ground power relay coil is fed from the ground power switch, 
at the systems operators station, when GPU is selected. 


Operation of the ground power relay and the No. 2 generator circuit- 
breaker is interlocked. When the ground power relay is energized, it 

trips all the generator circuit-breakers. This circuit prevents tne 
generator circuit-breakers from being closed at the same time as the 
ground power relay and ensures that only one source of power is on the 
bus tie at one time. Closed contacts inthe tripped No. 2 generator circuit- 
breaker complete the circuit to the ground power circuit-breaker close 
coil. If the No. 1 and No. 4 generator circuit-breakers are open, the 
associated bus tie relays will be closed and ground power will feed the 

two load buses. 


The ground power relay and the No. 1 and No. 4 generator circuit-breakers 
are also interlocked. When the a.c. ground power switch is selected to 
GPU and the ground power relay is closed, the generator circuit-breakers 
are tripped. This circuit ensures that the No. 1 and No. 4 generator 

output cannot be paralleled with ground power on the aircraft load buses. 
Selecting the ground power switch to OFF, with No. | generator up to 
cut-in speed, will allow No. 1 generator circuit-breaker to close and 
connect No. 1 generator output to load bus À. 


The control circuits for the a.c. ground power system are overated by 
28-volt d.c. 


G. Constant-frequency А.С. System Controls and Indicators 


All constant-frequency a.c. system controls and indicators are located on 
the constant-frequency a.c. panel of the systems operators centre panel 
(Ref. Fig. 4). 


The panel is engraved to represent the basic schematic of the system. The 
output from the generators is indicated by three watt-varmeters on the 
panel. The meters will read either real power in kilowatts (KWATTS) or 
reactive power in kilovars (KVARS). A rotary selector switch mounted 
above the No. 1 engine watt-varmeter selects either real or reactive 
power indication for all three meters. Two additional meters are installed 
to measure the voltage and frequency of each generator and the ground 
power unit (GPU). The two meters are switched together by an adjacent 
selector switch to indicate any single power source. 


‘Each generator has a RESET-NORM-TRIP control switch with an amber 
indicator light located below the switch. The indicator light will illuminate 
whenever the generator circuit-breaker is tripped. The NORM position of 
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a generator control switch is used throughout normal aircraft operation. 
Placing the switch to TRIP will energize the trip coil of the generator 
control relay in the generator control panel, thereby opening the generator 
exciter field and causing a complete cessation of generator power output. 
When the generator control relay trips, a supply is fed to the generator 
circuit-breaker trip coil thus ‘causing the isolation of the generator from 
the system. Once a generator is manually tripped, the RESET position of 
the control switch must be used to bring the generator back on line. Both 
TRIP and RESET positions are spring loaded to the NORM position. 


The bus isolating switch, marked BUS A ISOLATE-NORMAL-BUS B 
ISOLATE, is used to ensure isolation of a load bus which has a bus fault. 
The stand-by generator can then be reset and continue to function as a 
stand-by source of power for the remaining unfaulted load bus. As ë 
safety feature, the toggle of the switch must first be pulled out before it 
can be moved to another position. A green indicator light, marked 
ALTERNATE BUS TIE CLOSED, on each side of the bus isolating switch 
will illuminate when the related bus tie relay closes. 


Control of ground power is by means of the GPU-OFF switch which, when 
placed to GPU, will energize the ground power relay and во permit ground 
power to feed the aircraft bus tie. The OFF position can be used to shut 
off a.c. ground power from the aircraft bus tie without disconnecting the 
ground power unit. An amber indicator light, adjacent to the GPU switch, 
will illuminate when the ground power circuit-breaker closes. 


3.  Variable-frequency A.C. System 


The variable-frequency a.c. system is used to power the majority of the anti- 
icing services.. The system is powered by three 60-kva generators driven 
through the auxiliary gear-boxes by engines No. 1, 3 and 4. Generators No. 1 
and 4 feed load buses А and B respectively, generator No. 3 acting as a stand- 
by unit (Ref. Fig. 5). With the exception of there being no ground power con- 
nections, the basic schematic is similar to that of the constant-frequency 
system. If one or more generators fail, automatic and manual switching 
function in the same way as the constant-frequency system. However, on 
engine start-up and shut-down, the handling of the variable-frequency 

system differs from that of the constant-frequency system. 


A. Variable-frequency A.C. Generators 


Each variable-frequency a.c. generator is a 60-kva 3-phase 120/208-volt 
320/480-cycle machine with a rated power factor of 0.90 lagging. Gener- 
ator cooling is accomplished by ram air during flight and by integral fans 
while the aircraft is on the ground. The variable-frequency generators are 
similar in construction and operation to those of the constant-frequency 
System. Control of the d.c. exciter generator within the 60-kva generator 
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is by a carbon-pile type of voltage regulator. 
B. Generator Circuit- breakers and Bus Tie Relays 


The generator circuit-breakers and bus tie relays of the variab!le-irequency 
system operate in the same way ав those of the constant-frequency system. 


C. Generator Control Panels 


The generator control panels are similar in construction and operation to 
those of the constant-frequency system except that the underspeed relay in 
each panel remains energized when d.c. power is on the aircraít. Cn 
engine shutdown, this condition causes the generator control relay to trip 

in addition to the tripping of the generator circuit-breaker. Therefore, on 
subsequent engine starts, the generator control switch must be momentarily 
placed to RESET to bring the generator onto the line. However, normai 
operating procedures demand that the variable-frequency generators be 
tripped off the line whenever engine speed is reduced below 67% LP rpm 
(refer to Section 2, Normal Operating Procedures). 


D. Variable-frequency A.C. Control and Indicators 


The controls and indicators for the variable-frequency a.c. system are 
located on the variable-frequency a.c. panel of the systems operators 
centre panel (Ref. Fig.6). 


The panel is engraved to represent the basic schematic of the system. The 
generator watt-varmeters, control switches, bus isolating switch, circuit- 
breaker and alternate bus tie indicator lights operate and indicate in the 
same way as those of the constant-frequency a.c. system. À voltmeter, 
used in conjunction with the adjacent generator selector switch, will 
indicate the voltage of each generator. 


4. D.C. Power System 


D.C. power for the aircraft may be obtained from the power supply units, the 
battery or an external ground power unit. 


Normal d.c. power is provided by three power supply units powered by the 
constant-frequency a.c. system (Ref. Fig.7) No.1&3 power units аге fed by a.c. 
load bus B and supplies the main d.c. bus; No. 2 power unit is fed by a.c. load 
bus А and feeds the essential d.c. bus. Three-phase a.c. is connected to the 
power supply units by a.c. power relays which are controlled by the power 
supply master switches on the systems operators panel. Control power for the 
a.c. power relays is normally obtained from the a.c. control panels with a 
back up supply from the d.c. essential bus. The d.c. power for the a.c. 

power relays is available even when no battery power remains provided that 
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ana.c. generator is operating. The rectified d.c. output from each constant- 
frequency control and protection panel is connected in parallel and supplied 
through fuses as control power to each power supply master switch. The out- 
put of each power unit is fed through a reverse-current circuit-breaker before 
connecting to its respective bus. 


The main d.c. and essential d.c. buses are connected by a main bus tie-in 
relay which is controlled by a switch on the systems operators panel. Control 
current for the relay coil can be supplied from either the main d.c. bus or the 
essential d.c. bus, or both. Diodes in the main bus tie-in relay control circuit 
prevent cross-feed between the two d.c. buses. 


A. D.C. Power Supply Units 


Each d.c. power supply unit iB a transformer-rectifier unit. Three-phase 
a.C. power is fed to a three-phase transformer in each unit. The secondary 
windings of the three-phase transformer are connected to a full- wave 
bridge-type silicon rectifier. А variable-speed cooling fan automatically 
regulates airflow with altitude. 


B. Reverse-current Circuit-breakers 


A reverse-current circuit-breaker in the output circuit of each power unit 
will trip when the power unit or its output feeders are shorted to ground. 
When the reverse-current circuit- breaker operates, it breaks the d.c. 
control circuit to the corresponding a.c. power relay, disconnecting the 
three-phase a.c. input to the power unit. À reverse-current circuit- 
breaker is also provided in the battery/ground power circuitry. 


а 


Bus Fault Protection 


Protection against а short-circuit to ground at either the main bus or the 
essential bus is provided by a bank of three circuit-breakers on each side 
of the main bus tie-in relay. Battery and ground power is connected 
between the main bus tie-in relay and the three protection circuit-breakers 
at the essential bus side. 


If a fault occurs on a bus, the output of one power unit will flow to the 
fault through both banks of circuit-breakers. The output of the battery or 
the ground power unit however, will flow only through the bank of circuit- 
breakers on the faulted bus side. The circuit-breakers carrying the 
heavier load will trip, isolating the faulted bus. The power unit connected 
to the faulted bus will be removed from that bus by its a.c. input.circuit- 
breakers tripping. The remaining power unit and the battery or ground 
power unit will remain connected to the unfaulted bus. | 
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D. Battery and Battery Operation 


One 24-volt battery is installed in the forward hold for emergency d.c. 
power requirements. The battery is a lead-acid type with a capacity ot 
36 ampere-hours. | 


The battery/ground power selector switch, when selected to ВАТТ, 
energizes the battery tie-in relay. Battery power is then supplied, through 
the battery reverse-current circuit-breaker and the bus connecting 
circuitry, to the essential d.c. bus or via the main bus tie relay to the 
main d.c. bus. D.C. control power for the battery tie-in relay coil is 
supplied direct from the battery and battery/ground power selector switch 
applies the ground return. 


During normal operation of the d.c. system, the battery is charged 
through the reverse-current circuit-breaker by the 28 volts on the air- 
craft bus. The reverse-current circuit-breaker protects against short 
circuits on the line from battery bus. 


E. D.C. Ground Power 


D.C. ground power is connected to the aircraft at the three d.c. pins in 
the external power receptacle. Two pins are used for the d.c. positive 
and negative connection. The third pin, which is shorter than the other 
two pins, connects d.c. positive to the control circuit of the d.c. ground 
power relay. À diode assembly is incorporated in the d.c. control circuit 
to prevent a ground power of wrong polarity from energizing the d.c. 
buses. À protection limiter of 275 amperes is installed between the 
positive pin in the external power receptable and the ground power relay 
contacts. 


When correct polarity d.c. ground power is plugged into the external 
power receptacle, control power is fed to one side of the ground power 
relay coil. Selecting the battery/ground power selector switch to GPU 
completes the ground power relay energizing circuit and ground power is 
connected to the d.c. bus connecting feeders between the main bus tie-in 
relay and the bus protection circuit-breakers at the essential d.c. bus. 


With this arrangement, ground power can be connected to either or both 
d.c. buses and circuit-breaker protection is provided should a bus be 
faulted. Ground power is fed from the ground power relay through the same 
feeders and reverse-current circuit-breaker that the battery uses. 


F. D.C. System Controls and Indicators 
The controls and indicators for the d.c. system are located on the d.c. 


control panel on the systems operators centre panel (Ref. Fig. 5). 
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The panel is engraved to represent the basic schematic of the system Three | 
ammeters are provided, each ammeter indicating the load imposed on its 
associated power unit. An amber NO INPUT light and a power unit master 
ON-OFF switch are mounted below each ammeter. Placing a power unit 
master switch to ON will allow 28-volt d.c. from the a.c. control panel 

to energize the related a.c. power relay and permit three-phase a.c. 

power to feed the associated power unit. The amber indicator light will 
illuminate when there is no input to the power unit. 


A main bus tie-in switch is mounted between the two engraved bus panels. 
Selecting the switch on applies a ground to one side of the main bus tie-in 
relay coil. 


Battery and ground power is controlled by the BATT-OFF-GPU switch. 
Placing the &witch to BATT or GPU will energize the respective battery 
or ground power relay coils. An amber GPU PLUGGED IN light on the 
GPU schematic line will illuminate when correct polarity d.c. ground 
power is plugged into the external power receptacle. The voltmeter on the 
d.c. panel will indicate the voltage on the essential bus. By using the 
BATT-OFF-GPU switch, the power unit master switches and the rnain bus 
tie-in switch in conjunction with each other, the voltage of the battery, 
ground power or individual power units can be ascertained. 


5. External Power Receptacle 


The external power receptacle is located on the lower nose section, aft of the 
nose wheel well. The receptacle contains two sets of pins and is mounted 
behind a hinged panel that sits flush with the aircraft skin. The group of six 
pins is used for constant-frequency a.c. power and the set of three pins for 
d.c. power. A red warning light in the receptacle will illuminate if the 
constant-frequency a.c. ground power phase sequence is incorrect. 


6. Electrical Load Distribution 


All generated constant-frequency a.c. power, rectified d.c. power, a.c. and 
d.c. ground power and aircraft battery power is fed to load buses in the main 
distribution panel located behind the systems operator. Generated variable- 
frequency a.c. power is fed to load buses in the variable-frequency panel, 
located in the unpressurized interhold area. Electrical power is distributed 
from these two main distribution centres through appropriate circuit-breakers 
to points of utilization throughout the aircraft. 


A. Constant-frequency A.C. Power Distribution 


АП constant-frequency circuit-breakers are contained on two panels оп 
. the main distribution panel, constant-frequency panels А and B. All 
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circuit- breakers on panel А are powered from constant-frequency load 
bus A and those on panel B are powered from load bus B. 


The following i is a list of circuit-breakers on the two constante pre quency 
panels at the main distribution panel: 


(1) а. Circuit-breaker Panel А 


СІКС CUIT- BREAKER Quantity 


1 | Flight 1 Recorder (As required) | 1 
Мо. 1 Integrated Director System - VG and Attitude 
Channel 1 
No. 1 Integrated Director System - Heading Channel 1 
No. 1 Integrated Director System - Steering Computer 
No. | Integrated Director System - Radio Instrument 
Power No. 1 | 

No, 1 Compass System - Pilots RMI Servo Amp 

No. 1 Compass System - Pilots RMI Ind 
No. 1 Compass System - Remote Magnetic Compensator 
No. 1 Compass System - Gyrosyn 

Turn and Bank - Pilot 

Auto Pilot 

Turn and Bank - Co-pilot 

No. 2 Compass System - Gyrosyn 

No. 2 Compass System - Remote Magnetic Compensator 
No. 2 Compass System - Co-pilots RMI Ind 

No. 2 Compass System - Co-pilot RMI Servo Amp 

No. 2 Compass System - Navigator RMI Ind 

No. 2 Compass System - Navigator RMI Servo Amp 

No. 2 Compass System - Radio Instrument Power No. 2 
No. 2 Integrated Director System - Steering Computer 
Мо. 2 Integrated Director System - Heading Channel 

No. 2 Integrated Director System - No. 2 Vert Gyro 


ia 


(Ав required) | 1 
Мо. 2 Integrated Director System - Хо. 2 Vert Gyro 
апа Attitude Channel (As required) 1 
Мо. 2 Integrated Director System - Attitude Channel 
(As required) 
Pilots Windshield - Windshield Wiper 
Pilots Windshield - A/I Control - LH Main 
Pilots Windshield - A/I Control - LH апа RH DV 
Pilots Windshield - A/I Power - LH Main 
Pilots Windshield - A/I Power - LH DV 
Pilots Windshield - A/I Power - RH DV 
Tail A/I Cont - Hor Stab | 
| Deleted 
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CIRCUIT-BREAKER Quantity 


A/1 Timer Standby 
Pitot Tube Htr - Pilot 
Turbine Gas Temp Nos 1, 2, 3 апа 4 
Wing Flap Motor Power RH 
No. 2 D.C. Power Unit Supply 
Ext. Lighting RH - Landing 
Ext. Lighting RH - Taxi 
Anti-skid Braking System 
Prop Feather Pumps Nos 1 and 4 [ 
Deleted 
Fuel Booster Pumps Supply - Main No. 1 and 
Main No. 2 
Fuel Booster Pumps Supply - Auxiliary No. 5 and No. 6 
Engine Oil Pressure Indicators Nos 1, 2, 3 and 4 
Torquemeters Nos 1, 2, 3and 4 
Hyd Pressure Indicators 
Fuel Flowmeter Indicators Nos 1, 2, 3and 4 
Fuel Quantity System - Main Tanks Nos 1, 2, 3 and 4 
Fuel Quantity System - Aux Tanks Nos 5, 6 and 7 
Fuel Quantity System - Totalizer 
Radio Power A 
Instrument Bus Power - Pilots 
Instrument Bus Power - Co- pilots 
Swing Tail Hydraulic Pump ‘As required) 
Galley Power (As required) 


Pneumatic System Standby Pump 1 
(As required) 
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(2) Constant-frequency Circuit- breaker Panel В 


CIRCUIT-BREAKER Quantity 


Co-pilots Windshield - Windshield Wiper 
Co-pilots Windshield - A/I Control - RH Main 
Co-pilots Windshield - A/I Control - Front 
Co-pilots Windshield - A/I Power - RH Main 
Co-pilots Windshield - A/I Power - Front 
Co-pilots Windshield - A/I Power - Demist 
Elev Horn - Anti-ice Control LH 

Elev Horn - Anti-ice Control RH 

A/I Timer Main 

Pitot Tube Heaters - Co-pilot 

Pitot Tube Heaters - Artificial Feel LH and RH 
Fit. Deck Temp Control 

Air Cond Control 
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ARCU BREAKER | Quantity 


Wing / Anti-ice Controls - LH Inbd and Outbd 
Wing Anti-ice Controls - RH Inbd and Outbd 
' Prop Feather Pumps Nos 2 and 3 
Wing Flap Motor Power LH 
Artificial Feel System 
Wing spoiler LH and RH 
Wing Spoiler Control | 
Pre-stall Warning Computer 
Radio Power B 
Radio Rack Cooling Fan 
Pneumatic System Standby Pump 2 
f (As required) 
Fuel Booster Pumps - Main Nos 3 and 4 
Fuel Booster Pumps - Auxiliary Nos 6 and 7 
| No.1&3 D.C. Power Units 
| Instrument Bus Power - Pilots 
Instrument Bus Power - Co- pilots 
Ext Lighting LH - Landing 
Ext Lighting LH - Taxi 
Service and Razor Outlets 
Dome Lighting 
Daggage Hold 
Deleted 
Deleted 
Deleted ШЕ 
Rudder Jack Box Heater | 1 
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B. РР еее наи A.C. Power Distribution 


The variable- -frequency a.c. distribution system is similar to the 
conetant-frequency distribution system with the exception of location of 
buses, relays and circuit-breaker panel. The complete variable- 
frequency distribution centre is located in the unpressurized interhold 
area and is accessible only from the exterior of the aircraft via an 
access panel in the underside of the fuselage. Variable-frequency power 
from the buses is supplied to anti-icing through circuit-breakers and 
protection limiters. All variable-frequency circuit-breakers are 
contained on panels which are secured to junction boxes No. БА and No. 
5B in the interhold area. 


The foliowing is a list of circuit-breakers on the variable-frequency 
panels: 
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JUNCTION BOX NO. 5A 


No. 1 Nac Scoop 


3 
No. 2 Cowl Shed Mat 2 
Мо. 2 Cowl Part Strip 3 
Мо. 2 Мас Scoop 3 
Мо. 3 Cowl Shed Mat 3 
No. 3 Cowl Part Strip 3 
LH Elev Horn 3 

JUNCTION BOX NO, 5B 
No. 1 Cowl Shed Mat 3 
No. 1 Cowl Part Strip 3 
No. 3 Мас 5соор 3 
No. 4 Cowl Shed Mat 3 
No. 4 Cowl Part Strip 3 
Мо. 4 Nac Scoop 3 
RH Elev Horn 3 
Fin Scoop 3 
LIMITED PROTECTED 
JUNCTION BOX NO. 5A 
Propeller and Spinner De-Icing No. 2 and 3 
JUNCTION BOX NO. 5B 
Propeller and Spinner De-Icing No. 1 and 4 6. 


Instrument Bus Transfer 

The instrument power distribution is so arranged that the three phase power 
supply to the pilots and co-pilots instrument buses is always synchronized 
for the two instrument systems. This power is normally supplied by bus A; 
in the event of a bus À failure it is supplied by bus B. The interchange of the 
pilots and co-pilots instrument buses between bus À and bus B is made by 
two relays K2XB апа КІХВ. (Ref. Fig. 1.) 


Relay K2XB is energized from phase C of bus А and connects bus A to the 
co-pilots instrument bus. The pilots instrument bus is connected to bus A 
through contacts of K1XB energized. Should a failure of bus À occur, relay 
K2XB releases and connects bus B to the co- pilots bus. At the same time 
relay K1XB is operated from phase C of bus B through a contact of K2XB 
released; bus B is connected through KIXB contacts to the pilots instrument 
bus. The pilots and co-pilots instrument buses are now both supplied by bus B. 
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C. D.C. Power Distribution | 


Direct-current power is distributed throughout the aircraft from the d.c. 
main dnd essential buses in the main distribution panel. The main d.c. 
bus is powered by the 28-volt rectified output from No. 1 power unit and 
the essential bus is powered by the output of No. 2 power unit. All d.c. 
circuit- breakers are contained on three circuit-breaker panels at the 
main distribution panel, d.c. main bus panel, essential bus panel À and 
essential bus panel B. Circuits between buses and operating equipment 
are single wire, with the aircraft structure used as a ground return. 


The following is a list of the circuit-breakers on the three direct current 
panels on the main distribution panel: 


(1) D.C. Main Bus Panel Quantity 


Deleted 

Rudder and Aileron Trim Off Load 

Trim Tab Position Indicator - Rudder 
Trim Tab Position Indicator - Aileron 
Surface Position Indicators 

Spoiler Warning Light and Overshoot Relay 
Artificial Feel Pump Control 

Wing Flap Normal Control - Main 

Wing Flap Normal Control - Auxiliary LH and RH 
Ignition Booster Мо. 2 

Anti- skid Braking 


Propeller Control - Pitch Lock Test 
Deleted 


Deleted 


Propeller Control- Feather Pump Condition Lever 
Nos 1, 2, 3 and 4 

Propeller Control - Engine Select Switch 

Control Surface Lock Indicator 

Gust Lock and Lənding Gear Solenoid 

Temp Indicators - Free Air - Pilot and Navigator 

Temp Indicators - Skin Temp - Wing and Tail 

De-ice Indicator Lights - Props 

De-ice Indicator Lights - Cowl Shed Mats 

De-ice Indicator Lights - Cowl Parting Strips 

Oil Cooler Flaps Control Nos 1, 2, 3 and 4 

Prop and Cowls De-icing Standby Control 

Pre-check Valve Solenoid 

Auxiliary Fuel Tanks - Manifold Shut-off Valves Nos 5-7 

Primary Fuel System Master - Normal 

Air Conditioning - Control - Master 

Air Conditioning - Control - Flight Deck 
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Air Conditioning - Control - Ground 

Air Conditioning - Valve Isolation 

Air Conditioning - Temp Indicator 

Wing A/I Air Conditioning Change Over Relay 

De-ice Ready Indicator Lights Test : 

Props and Cowls De-icing Main Control 
Nor 1, 2, 3 and 4 

Props and Cowl De-icing - Timer Sel Relay 

Props and Cowls De-icing - Test 

Engine Guide Vane Anti-icing Nos 1, 2, 3 and 4 

Ice Protection Master Control. 

Deleted | | 

Galley Control (As required) 

Windshield A/I Control - A/I Test and Demist 

Windshield A/I Control - Front and RH Main 

Elevator Horn A/I - Power Relay Control - LH and RH 

Elevator Horn A/I - Indicator 

Fin Scoop Anti-icing - Indicator 

Fin Scoop Anti-icing - Control 

Fin Scoop Anti-icing - Flap Indicator 

Nacelle Scoop Anti-icing - Control Nos 1, 2, 3 and 4 

Nacelle Scoop Anti-icing - Indicators Nos 1, 2, 3 and 4 

Swing Tail - Hyd Pump Motor Control 

Swing Tail - Control 

Pneumatic System Standby Pump | (As required) 

No. 2 Compass Amplifier mE 

Wing Ánti-icing - Mod Valve Emergency Close 

Wing Anti-icing - Modulator and Әріп Valves - LH inbd 
and outbd 

Wing Anti-icing - Modulator and Spill Valves - RH inbd 
and outbd 

Wing Anti-icing - Exhaust Flap Actuator LH and RH 


Wing Anti-icing - Control LH and RH 
Radio Power B 


Inter Comm B 

D.C. Main Bus-tie Alternate "e 

D.C. Bus.Protection 4-5-6 

Master Warning Power B 

oystems Operators Panel Lights Test 

A.C. Power Indicator Lights Test 

Exterior Lighting - Anti-collision - Lower and Upper 
Exterior Lighting - Landing Light Control LH 
Exterior Lighting - Service Lights 

Exterior Lighting - Loading Floodlights 
Flight Deck Lighting - Crew Area Lighting 
Flight Deck Lighting - F/E Panel 


1 
1 
1 
1 
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Flight Deck Lighting - Centre Inst Panel 

Flight Deck Lighting - Overhead, Side Panels and 
Pedestal | 

Flight Deck Lighting - Sextant and Anti-dazzle 

Flight Deck Lighting - Ind Lights Dim Relays 

Flight Deck Lighting - Pilots i/c and Navigators Table 


О.С. Essential Bus Panel А 


Ordinance Lights (As required) 

Pneumatic System - Control and Low Press Warning 
(As required) 

Pneumatic System - Control and Low Press. Warning 
(Ае required, Е | 

Pneumatic System Standby Pump 2 (Ав required) 

Tow Warning and Nose Steer S/O Valve 

Ground Safety Relays 

Landing Gear Warning 

Landing Gear - Actuator 

Landing Gear - Indicator 

Hydraulic System - Emerg Ldg Gear Sel Valve 

Hydraulic System - Hnd Pump and Unload Valves 

Hydraulic System - Freight Door Valves 

Propeller Feathering Solenoid - ENG 1, 2, 3 and 4 

Engine Fail and Beta Range Warning Lights - Engine 
1, 2, 3and 4 


Engine Fail and Beta Range Warning Lights - Condition 


Lever 

Engine Bleed Air Start (As required) 

Engine Ignition and Start - Start 

Engine Ignition and Start - Ignition Booster No, 1 
No. 1 Compass Amplifier 

Auto Pilot 

Artificial Feel Low Pressure Warning 

Pre-stall Warning 

Anti- skid Braking Fail Indicator 

Flight Recorder Warning (As required) 

Wing Flap Position Indicator 

Wing Flap Emergency Control - Main 

Wing Flap Emergency Control - Selection Auxiliary 
LH and RH 

Idling Throttle Valves Nos 1, 2, 3 апа 4 

Engine Gear Box Oil - Low Pressure Warning 
Nos 1, 2, 3 and 4 

Deleted 

Deleted 


Cabin Smoke Control - Detector Light 
Cabin Smoke Control - Cabin Air Valves Override 


Quantity 


1 
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Quantity 
Empennage Fire Control - Detectors - Test 1 
Jelceted | 
Етпреппаре Fire Control - Detectors - Horizontal 

Stabilizer 1 
Empennage Fire Control - Fire Extinguisher Discharge 1 
Master Warning - Power А 1 
Master Warning - Test 1. 
Engine Fire Control - Control Nos 1, 2, 3 and 4 4 
Engine Fire Control < Services Nos 1, 2, 3 апа 4 4 
Engine Fire Control - Extinguishing Nos 1, 2, 3 and 4 4 
Cabin Press - Diff Warning 1 
Cabin Press - Altitude Warning 1 
Door Open Warning | 1 
Flight Deck Lighting - Nav Lights 1 
Flight Deck Lighting - F/E and MDP Utility 1 
Flight Deck Lighting - Pilot and Navigators Utility 1 
Flight Deck Lighting - Check List and Inst Flood 1 
Landing Light Control ВН 1 
Engine Fire Detection - Fire апа Overheat Test 1 
Engine Fire Detection - Detection Nos 1, 2, 3 and 4 4 
Engine Fire Detection - Tail Pipe Overheat Warning 

Мов 1, 2, 3 and 4 4 
D.C. Essential Bus Panel В 
А.С. Constant Frequency - Control Nos 1, 2 and 4 3 
A.C. Constant Frequency - Ground Power Control 1 
А.С. Constant Frequency - Alternate Bus Tie Ind Lights 1 
D.G. Power Control - Voltmeter 1 
D.C. Power Control - Failure Ind 1 
D.C. Power Control - Main Bus Tie 1 
Primary Fuel System Cont - Fuel Flowmeter Power 

Normal 1 
Primary Fuel System Cont - Fuel Flowmeter Power 

Standby 1 
Primary Fuel System Cont - Fuel Selector Valve 

Nos 1, 2, 3and 4 4 
Primary Fuel System Cont - Master Standby 1 
Primary Fuel System Cont - Fuel Jettison System - 

Dump Valve Nos 1, 2, 3 and 4 4 
Primary Fuel System Cont - Fuel Jettison System - 

Chute Act and Dump Valve Control LH and RH 2 
А.С. Power Variable Freq - Control Nos 1, 3 and 4 3 
А.С. Power Variable Freq - Alternate Bug Tie Ind 

Lights | 1 
D.C. Bus Protection 1-2-3 3 
Radio Power A 1 
Inter Comrn A 1 
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Aux Fuel Tanks Control - S/O Valves and Booster 
Pumps Nos 5, 6, 7 
Aux Fuel Tanks Control - Low Pressure Warning 
Main Fuel Tanks - Manifold S/O Nos 1, 2, 3and 4 
Air Cond Supercharger - Control and Overheat 
Light LH and RH 2 
Air Conditioning - Duct Temp Limiting 1 
Embennage Anti-icing Control - Fuel S/O Valves 
Nos | and 2 | à 
Deleted 
Empennage Anti-icing Control - Horiz Stabilizer 
Empennage Anti-icing Control - Ice Detect 
Main Fuel Tanks Booster Pumps Nos 1, 2, Зала 4 
НР Turbine Oil Temp Ind 
Engine Fuel Temp Warning Nos 1, 2, 3 and 4 
Windshield A/I Control - LH and RH DV 
Windshield A/I Control - LH Main 
Wing Anti-ice Overheat Warning - LH Inbd and Outbd 
Wing Anti-ice Overheat Warning - RH Indb and Outbd 
Oil Inlet Temperature Indicator Nos 1, 2, 3and 4 
Low Oil Pressure Warning Nos L, 2, 3 and 4 


Fuel Low Pressure Warning Nos 1, 2, 3 and 4 
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7. Fuses 


Fuses accessible in flight are located behind the top three circuit-breaker 
panels of the ипаїп distribution panel. The fuse link is visible through the glass 
and a blown fuse can be seen by inspection. Spare fuses are mounted adjacent 
to the fuse panel, and an additional spare fuse holder with spare fuses is 
located on the radio junction box cover, spare fuses are also stowed in the 
spare lamp stowage at the navigators station. In addition, one spare fuse is 
mounted оп the fuse panel door on the aft face of the main distribution panel, 


which is accessible from the crew toilet. The rating of fuses is identified by 
coloured printing as follows: 


Red 1/2 ampere 
Yellow l ampere 
Green | 2 ampere 
Blue 3 ampere 


B, Powe r Outlets 


An outlet for an electric razor is recessed in the crew toilet dome light frame. 
The outlet.provides 115-volt d.c. power from a rectifier-converter which is 
supplied with 115-volt a.c. Six power outlets for servicing purposes are fed 
from the 115-volt constant-frequency a.c. bus and are controlled by the 
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service lights master switch on the systems operators lighting control panel. 
The outlets are located in each wheel well, the forward and aft holds and in 
the unpressurized tail area. The tail outlet has an adjacent power indication 
light. The razor outlet and the six servicing power outlets are fed power 
through the service and razor outlets circuit-breaker on constant-frequency 
а.с. bus panel B. А 115-volt a.c. outlet, adjacent to the radio junction box, is 
provided for electronic equipment servicing. 


Aircraft Lighting 

The aircraft lighting system provides general and specific illumination for the 
aircraft interior and exterior. It is composed of lighting sub-systems in the 
following categories: flight compartment, cargo and service compartments, 
exterior and, оп 04-1 апа D4-2 aircraft, emergency. The lighting system does 
not include warning lights for individual systems. Power for the systems is 
supplied from the 115-volt а.с. constant-frequency bus, the 28-volt d.c. 

main bus and the 28-volt d.c. essential bus, except for the boarding lights 

and ditching lights which are supplied by battery. 


А. Cockpit and Pilots Instrument Lighting 
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Rheostat controls, each with an integral off switch and located on the 

pilots overhead panel, control the lighting of the overhead panel, pedestal, 
Side panels, pilots, co-pilots and centre instrument panels and the 
instrument floodlights. On D4-2 and 04-6 aircraft, red and white 
instrume it floodlights are used and are controlled by the INST FLOOD 
rheostat, On О4-1 aircraft, the red instrument floodlights for the pilota, 
centre and со-рііоів instrument panels are controlled by the PILOTS 
PANEL, CENTRE PANEL, and CO- PILOTS PANEL rheostate respectively, 
in addition, on 04-1 aircraft, white floodlights are installed adjacent to 

the red floodlights and are controlled by the INST FLOOD rheostat. 


BRIGHT-OFF-DIM switches, also on the pilota overhead panel, control 
the stand-by compass light and the anti-dazzle lights. An indicators and 
warning lights DIM- BRIGHT switch, adjacent to the stand- by compass 
light switch, permits low or high intensity lighting on all indicators and 
warning lights for the cockpit and the systems operators panel. The 
pilots panel rheostat must be turned to the on position before the relays 
of the dimmer units can be energized, since the dimming circuit is wired 
through this rheostat. For an illustration of the cockpit and pilots 
instrument lighting controls on the pilots overhead panel, refer to 
Section 6. 


Individually controlled utility lights and check list lights, each with an 
integral off switch, are provided for both the pilot and co-pilot. The 
utility lights, which have selectable red filters, can be detached from 
their mounts and used as hand lamps. In addition, a utility light mounting 
base is installed on the back of the pilots seat so that the main distribution 
panel utility light may be used to provide an alternative means of 
illuminating the overhead radio control panels. 
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В. Systems Operators Station Lighting 


Edge-lit plastic panels provide control panel indirect white lighting at the 
systems operators station. Three rheostats on the systems operators 
lighting control panel, marked ANTI-ICE PANEL, ELECTRICAL PANEL, 
and FUEL MAN PANEL, control the lighting of the overhead, centre and 
lower panels respectively. А rheostat on the upper portion of the systems 
operators overhead panel controls the illumination of the adjacent check 
pilots intercom panels. Individually controlled utility lights with selectable] 
red filters are provided at the systems operators station and on the main 
distribution panel. 


C. Navigators Station Lighting 


The panels and working area of the navigators station are illuminated by 
inte grally- lit instruments, control panel indirect red lighting, ап 
adjustable table lights and a utility light. The control panel, except the 
intercom panel, lighting and the instrument lights are together controlled | 
by ап off-bright rheostat marked PANEL LIGHTS, А similar rheostat, 
marked TABLE LIGHTS, controls the navigators table lights. Both | 
rheostats are located on the navigators lighting control panel. The 

utility light is identical to those used at other crew stations. 


D. Flight Compartment Dome Lights 


Two dome lights, one on the flight compartment roof at the navigators 
station and one in the toilet, are individually controlled by their respective 
on-off switches on the navigators lighting control panel and the partition 
adjacent to the toilet door. Selection of the red and white lamps in both 
lights is controlled by a white-red switch, marked CREW DOME & 
TOILET LTS, on the systems operators lighting control pancl. 


E. Boarding Lights 


Boarding lights are installed on the roof of the aircraít at the navigators 
station and adjacent to the forward cargo door. The lights are controlled 
by switches marked BOARDING LIGHTS on the systems operators ligkting 
control panel and the electrical control panel above the cargo door. These 
switches permit on-off operation of the lights from either location. 


Е. Galley Light 


The galley light shares a common canopy and lens with the forward cargo 
door boarding light. A switch, adjacent to the installation, permits 
operation of the раПеу light. Power for the light is supplied from the 28- 
volt d.c. bus through the crew area lighting circuit-breaker. 


22 sep 61 Section 9 
Page 27 


{ 9л. 


Section 9 
Page 28 


C 


G. 


da 


Al A 
A CANADAIR 
Cpr 


X | operating manual 
Cargo Compartment Dome Lights 


Cargo compartment illumination is provided by 25 white dome lights’ 
installed on the cargo compartment roof. Two switches marked DOME 
LIGHTS are installed, one on the systems operators lighting control panel 
and one on the swing-tail control and lighting panel. These switches permit 
on-off operation of the dome lights from either location. 


Hold Lights 


The power supply to the 14 white lights in the forward hold and the 15 
white lights in the aft hold is controlled by the systems operators service 
lights master on-off switch. Each hold lighting sub-system has switch 
control independent of the other. The aft hold lights sub-system has two 
switches, one marked BAGG HOLD LTS SWITCH mounted adjacent to the 
aft hold entrance and one marked AFT BAGGAGE COMP mounted on the 
swing tail and lighting control panel. These switches permit on-off 
operation of the aft hold lights from either location. The forward hold 
lights are controlled by an on- off switch adjacent to the forward hold 
entrance. 


Loading Floodlights 


Loading floodlights are installed at the base of the forward cargo door, 
and forward and aft of the fuselage swing-tail break. The forward cargo 
door floodlights are controlled by a switch marked LOADING LIGHT on 
the electrical panel above the forward cargo door. The rear fuselage 
floodlights are controlled by the switch marked LOADING LIGHTS on the 
swing tail control and lighting panel. 


Service Lights 


Service lights are located in each wheel well and in the inter-hold area. 
Power to the lights is controlled by a service lights master on-off switch 
on the systems operators lighting control panel. The wheel welllights are 
together controlled by two-way switches located one in the nose wheel well 
and one adjacent to the service lights master switch. The inter-hold area 
lights are controlled by a switch adjacent to the inter-hold area hatch. 


Deleted 
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B. Anti- collision Lights 


Two flashing red anti-collision lights are mounted on the centre-line, one 
above and one below the fuselage. Each light hae an on-off switch located 
on the pilots overhead panel. 


C. Wing Floodlights 


A 20-watt floodlight is installed in each outer nacelle to provide illumin- 
ation of the outer wing leading edges. Both lights are controlled by a wing 
flood on- off switch on the pilots overhead panel. 


D. Landing- Taxi Lights 


The undersurface of each wing contains an extendible dual- filament 
landing-taxi light. Each light is controlled by a motor switch and a lamp 
switch, the four switches being located on the pilots centre instrument 
panel. The motor switch, which can be used as an inching switch, is 
marked EXTEND, OFF, and RETRACT; the lamp switch is marked TAXI, 
OFF, and LAND. Placing a motor switch to EXTEND will extend its 
associated light. Placing the light switch to LAND will energize both the 
600-watt and the 400-watt filaments. Placing the light switch to TAXI will 
energize only the 400-watt filament. Each light is extinguished and 
restored to its housing by placing its light switch to OFF and its motor 
switch to RETRACT. A press-to-test amber warning light, mounted above 
each set of switches, will illuminate when the related landing-taxi light 

18 in any position other than fully retracted. | 


Emergency Lighting 
On the aircraft, two dinghy lights illuminating the trailing edges of the i 


wings and two portable emergency lights are provided. For a description of 
these lights, refer to Section 21, Emergency Lighting. 


12. Lighting Power Sources 


The circuit- breakers and power sources for the aircraft lighting systems are 
as follows: 


(1) Constant-frequency Bus Panel A Quantity 
Ext Lighting RH - Landing 1 
Ext Lighting RH - Taxi 1 
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20) Constant-frequency Bus Panel BE Quantity | 
Ext Lighting LH - Landing | | 1 
Ext Lighting LH - Taxi 1 
Dome Lighting | 1 
Вардаде Hold | | 1 
(3) D.C. Main Bue 

Exterior Lighting - Anti-collision - Lower | 1 
Exterior Lighting - Anti-collision - Upper l 
Exterior Lighting - Ldg Light Control LH d 1 
Exterior Lighting - бегуісе Lights | | | 1 | 
Exterior Lighting - Loading Floodlights 17% 
Crew Area Lighting | | 1 
Flight Deck Lighting - Systems Operators Panel | 
Flight Deck Lighting - Centre Inst Panel l 


Flight Deck Lighting - Overhead, Side Panels and 


Pedestal | l 
Flight Deck Lighting - Sextant and Anti- dazzle 1 
Flight Deck Lighting - Ind Lights Dim Relays 2-4 
Flight Deck Lighting - Pilots i/c ала Nav Table. | 1 


(4) D.C. Essential Bus Panel А 
Flight Deck Lighting - Nav Lights | l 


Flight Deck Lighting - Systema Operators and | 
MDP Utility і 


Flight Deck Lighting - Pilot and Navigator Utility 1 


Section 9 4 Jan 61 


Hm ce a. 1f 


C C АҒАН AIB 
) 
А = YW 


ea. 
: шир 
Х Operating manual 
Quantity 
Flight Deck Lighting - Check List and Inst Flood 1 
Landing Light Control - RH Ва 


Master Warning System 


The master warning system presents a centralized visual, and in some cases 
audible, indication to the pilots and the systems opercttor of warnings of 
engine malfunctions and conditions and certain aircraft system conditions. 
The conditions and malfunctions covered by the system are detailed below. 
Wording in parentheses denotes the actual wording on the annunciator pane] 


(Ref. Fig. 9). 
engine number. 


The number 1, 2, 3 or 4 preceding the wording denotes the 


(1) Low fuel pressure on each engine (FUEL PRESSURE) 
(2) Low engine oil pressure on each engine (OIL PRESSURE) 
(3) Tail pipe overheat on each engine (TAIL PIPE OVHT) 
(i) Use of bleed air for engine guide vane anti-icing on each engine. 
(ENGINE BLEED ) 
(5) High fuel temperature on each engine (FUEL TEMP HIGH) 
(6) Low fuel temperature on each engine (FUEL TEMP LOW) 
(7) Engine failure on each engine (ENGINE FAIL) 
(8) Accessory gear-box low oil pressure om each engine (ACC GR BOX) 
(9) Failure of pitot heating (PITOT HEAT OFF L.H. & В.Н.) 
(10) Engine breather overheat on each engine (BREATHER O/HEAT) 
(11) Overshooting of a spoiler (SPOILER O/SHOOT) 
(12) Failure of wing flaps (WING FLAPS FAIL) 
(13) Control surface locks engaged (SURFACE LOCK) 
(14) Failure of the elevator artificial feel system (ELEV ART FEEL) 
(15) Failure of the flight recorder (FLT REC FAIL) (As required) 
(16) Swing tail not locked (SWING TAIL OPEN) | 
(11) Failure of the automatic flight control system (AUTO PILOT FAIL) 
(18) Failure of the anti-skid system (ANTI-SKID BRAKES) 
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| 2 TAIL PIPE OVHT | 
| 2 ENGINE BLEED | 
2 FUEL TEMP HIGH | 


| 2 FUEL TEMP LOW | 
| 2 ENGINE FAIL | 
2 ACC GR BOX | 


_ Z BREATHER O/ HEAT 


| WING FLAPS FAIL | 
| FLTRECFAN | 


жани 


3 FUEL PRESSURE 


u - член Al d. завие.‏ مید 
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КІТ РІРЕ owr | 
| | ENGINE BLEED | 
EDT MP HICH | 
ELT TEMP LOW | 


| 3 BREATHER O/ HEAT | 
ІШІ SKID BRAKES | 


3 ENGINE FAIL 


| STABHTR FIRE | 


LEGEND 


Г ] RED 
С] AMBER 


CJ) (As required) 


` A FUEL PRESSURE ` 


40 PRESSURE 


| 4 TAIL PIPE ОУНТ | 
| 4 FUEL TEMP HIGH | 
| 4 FUEL TEMP LOW | 


4 ENGINE FAIL 
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EMEN 
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Master Warning System - Annunciator Panel 
Figure 9 
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(19) A door not locked (DOOR OPEN) 

(20) Actuation of the ice detector system (ICE DETECTED) 

(21) Horizontal stabilizer anti-icing heater fire (STAB HTK FIRE) 
(22) Cabin differential pressure limit exceeded (CAB DIFF. PRESS. ) 


For the detailed conditions under which these warnings will be piven, refer to 
the appropriate System Section in this manual. 

The master warning system consists essentially of u master control vox, two 
identical annuneiator panels, warning lights of associated systems, throc 
tarro or master аа ONO O Test. lacllity. nach oorr otf müster l3 htr eons 
sists of а red warning light and an amber caution light, a pair being located 
on the edge of the instrument shroud in front of each pilot and one pair in 
the center of the systems operators lower instrument panel. Тһе annuncistor 
panels are located outboard of each pilots flight instrument panel. 


A. Master Control Box 


The master control box is fed by all associated system and power plost 
warning circuits. When а warning circuit is energized, the signal will be 
pajsed through the master control box and so routed to cause illumination 
of the appropriate window on the annunciator panels and flashing of all the 
red or amber master lights. In the cases of No. 1, 2, 3 or 4 fuel low 
pressure, overheat of either empennage heater, cabin pressure differential 
exceeded, and ice detection, related warning lights on the systems 
operators panel will also illuminate. 


B. Master Lights ` 


The master lights will provide the pilots and systems operator with a 
simultaneous flashing indication of а malfunction or condition. А mai- 
function or condition which can affect the immediate safety of the 
aircraft is indicated by а continuous flashing of all red master warning 
lights. Flashing of the amber master caution lights denotes & non- 
critical condition. All the master lights are canceled and reset by 
depressing any one of the flashing lights. The system will then һе 
ready for any further warnings. However, the illuminated annunciator 
window and any related light on the systems operators panel are not 
affected by the reset mode of the master lights and will continue to 
identify the sub-system at fault. 


Warning of a fire condition will be given also by the continuous 
ringing of an alarm bell, located behind the co-pilot. The bell stops 
ringing when the master lights are reset. 
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Ge Picten lest Switch 
The system is tested by a master warning system test-normal switch on 
the pilots overhead panel. Placing the switch to TEST will energize the 
alarm bell, cause flashing of the master lights and illuminate all annun- 
ciator windows and related system warning lights. АП warning lights and 
master lights may be dimmed by an indicators and warning lights dim- 
bright switch on the pilots overhead panel. 


Stowage for spare lamps and a bulb extractor for the master lights is 
provided at the radio junction box in the flight compartment. 


CA. Aircraft Grounding Points 


гачан.‏ لے ا mA a —— ner — + n осн‏ کی 


Three points are provided on the airframe for attaching ground wires and 


eight receptacles are provided as refuelling grounds. 


AWA.‏ . یری اھ ایی س ع 


Power for the master warning system is supplied from the 28-volt d.c. 
main and essential buses at the main distribution panel, through the 
following circuit-breakers: 


(1) D.C. Main Bus Quantity 
Master Warning Power В 1 


(2) О.С. Essential Bus А 


Master Warning Power А 1 


> 


laster Werning Test ] 
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NO. 2 ENGINE A.C. INSTRUMENT POWER SUPPLY | 
Each aircraít has had ап inverter installed to provide ап alternate А.С. supply 
for No. 2 engine F/F, oil pressure and T.G.T. indication. This will permit starts 

when only D. C. ground power is available. 


The inverter power control switch is located on the upper wall area directly aft 
of the Captain's seat. 


Procedure 


With only D. C. ground power available No. 2 inverter will be used as її is 
listed on the check list. That is, before starting the first engine, No. 2 engine. 


No other engine will be started until after No. 2 engine constant frequency 
generator is on the line. When this is accomplished No. 2 inverter may ther be 
switched off, and normal starting operation continued. The "Before Taxiing" 
check also provides an item to switch off No. 2 inverter in the event it has been 
used. 


Caution As this inverter can be used successfully to start No. 2 engine with 
the required indication, one may be inclined to consider using the 
aircraft battery power for starting whenever only a ground air unit 
is available. This is not an acceptable practice, as normal D. C. 
amperage drains, including the inverter, may be as high as 50-60 
amps. This will render the battery unserviceable after a period 
of 10 to 20 minutes. Normal D.C. power drain accounts for all 
but 10 amps. which is used by the inverter system. 


GPU MONITORING PROCEDURE 


Whenever the flight engineer is aboard an aircraft that has groundpower units 
plugged in, he will monitor the voltage output of the D. C, unit, and the frequency 
and voltage of the А.С. unit. 


If the output of either GPU is not within the published limits, the F/E. will 
turn off the control switch for the malfunctioning unit and take appropriate 
action to remedy the situation. 


Caution NEVER LEAVE AN AIRCRAFT UNTENDED WITH GROUND 
POWER ON. 
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GROUND POWER PHASE SEQUENCE RELAYS 


Ground power phase sequence relay failures have resulted in extensive delays. To 
avoid future extensive delays of this nature, an outline of the function o? tho relay, 
эла а procedure to overcome the problem is given here. 


Тре functions of the unit are to: 


l. Prevent ground power supply to the aircraft bus, not of the proper phasc 
sequence. 

2. Prevent round power supply to а static aircraft generator via а mulfunct!onint 
closed generator С.В. 

3. Prevent paralleling of A.C. ground power supply with an aircraft generator supply. 


In the event one is unsuccessful in obtaining power on the aircraft bus via tho ground 
power circuit breaker, а procedure may be followed to duplicate the function of the 
phase sequence relay. With the initial checks accomplished the relay circuitry may be 
declared faulty and the operable ground power circuit breaker clectrically closed by 
the outlined procedure. ‘This would provide the necessary starting A.C. power. With 
the aircraft generating system available, the ground power С.В. nay then be 

s i s ты ea Link Opened. 


ры ОМ ТАРА А 
бу–Расвапе Faulty Phase Sequence Relay 


1. Insure correct ground power supply and its connecting terminal phase sequence. 
(Each SWA station has a cart phase sequence tester.) 

2. Trip No. 1, No. 2 and No. 4 constant frequency generator C.B.5 and confirm 
such by amber indicating Lights. 

3. Pull 5 amps. ground power control С.В. 1A1/h. (To prevent phase sequence 
relay interference with ground power C.B. relay.) 

4. With D.C. power on and ground A.C. power connected and readily available, 
electrically close ground power C.B. relay, accessible from the forward toilet 
area. This can be accomplished by completing the relay close circuit witn а 
30 inch jumper wire. Momentarily connect any D.C. supply terminal point of any 
reverse current С.В. with the second terminal point on the right of the ground 
power circuit breaker relay. The power C.B. relay will then remain latched in 
the closed position without further power supply. (See figure) 

5. After engines are started and at ground idle, open the ground power С.В. relay, 
by momentarily connecting any D.C. supply terminal point of any reverse current 
C.B. with the first terminal point on the right of the ground power C.B. relay. 

6. Reset 5 amp. ground power control С.В. 1A1/h (resetting this C.B. may accomplish 
item 5, if it preceeds item 5, with no ill effect.) 

7. Observe that A.C. ground power is off (G.P.U. amber light out). 

3, Remove ground power supply. 

9. Reset No. 2, No. 1 and No. № generator C.B. 


CAUTION 
Jo not reset any generator C.B. until after the A.C. ground power Пас been removed 
to preclude paralleling of ground power and aircraft power supply 
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SECTION 10 
FIRE PROTECTION 


Fire Detection 


А. General 


The fire protection system for the aircraft consists of fire detection and 
fire extinguishiny sub-systems located in the various zones. in ihe zones 
where fire is most critical (the engines and empennage heater areas}, 
automatic detectors, and manually selected electrically operated 
extinguishers are provided. Detection of fire in the main cabin area is 
provided by à smoke indicating system, which is not automatic. Upon 
selection, samples of air from the main cabin are inspected fcr smoke, 
and if any is indicated, air to the area is restricted and the fire ext:n- 
guished through lack of ventilation. Hand-operated fire extinguishers are 
used to fight any fire that is accessible to the flight crew. The undertloor 
holds are classified as Class D compartments and no fire detection ог 


extinguishing 1s provided. 


B. Fire Detection Systems (Ref. Figs. | and 2) 


Fire detection for the engines 1s provided by continuous-wire heat 
detectors running through each nacelle which, when subjected to abnormal 
heat, actuate the fire warning lights and bell in the flight compartment. 
The continuous- wire sensing element has a core material that decreases 
in resistance with increase in temperature, thus a low resistance exists 
between the inner and outer conductors when the wire is exposed to a high 
temperature, while at normal operating temperature the element presents 
a high resistance. The wire forms part of a bridge circuit connected to 
the master warning control, the pilots, co-pilots and systems operators 
master warning lights, the fire alarm bell, the appropriate engine con- 
dition lever light, and the fire indicator lights. 


Two thermal switches are located on each power plant, one at the outlet 
duct of the tail pipe muff, and the other at the engine breather duct. Each 
is connected to the master warning system. Actuation of the tail pipe mutf Q 
switch causes the master caution lights to flash and the annunciator рапе1 
windows marked TAIL PIPE О"НЕАТ to illuminate. Warnin,y of an engine 
.breather duct fire is provided by the flashing of the master warning lights 
and illumination of the annunciator panel windows marked BREATHER 


O HEAT, 
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NOTE 
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ire detection for the empennage heater is provided by thermal switches 


Тева Тед in the area surrounding the heater. When subjected to ubnormei 


heat, the switches close and complete the circuit to the warning system. 
Warning of а fire is provided through the master warning lights, the 
appsopriabte опита сог panel windows, the Tare Зари ан Оо 
systems operators empennage fire control panel, and the fire warning 
bell. Actuation of the thermal switches will automatically shut оС? 
the fuel supply to the heater. 


smoke indication Svstem 


A smoke indication system (ref. Fig. 3) is installed to indicate the 


presence of smoke in the main compartment or the eleetronic rucky Ya 
LDON cach OF хал-агеав- ог the main Compar Lent und one по 
tronic. pack те routed through Lines to the smoke indicator ана он 
OvePDOXUPO iO a “Vent. Ihe бео ы оваа On ne SyOLODO 
operators center panel, consists of seven windows, & shrouded bulb, 

a detect light and а push to detect button. When the button is 
depressed the shrouded bulb illuminates but is normally invisible іп 
the windows, however, if any smoke is present the smoke partiectes 1: 1 
POIIODUC LUC Liew. cand Ene арта window. WLLL appear GO xL DHBEP SS GS 
Thuc detect Ticht is an indication that the shrouded от 
Tuo air is continually routed = очей the зид евро and базе @ Momentary 
QODPOSDIOD от The DUÜLLOM LS песо со detect Smoke: 


POSL Venues 
The enzine fire detector circuits are tested by а switch, marked VNGINE 
FIRE AND TAIL PIPE OVERHEAT, on the pilots overhead panel. Wher the 
switch is moved to TEST, the warning circuits are energized and the 
master warning lights Ёла, the condition lever lights апа the engine 
fire control ones warning lights illuminate. Тһе light on the 
annunciator panel ТАП, PIPE OVHT window will illuminate and the alarm 
bell will ring. 


The empennage heater fire detector circuit is tested by & switch on 
the systems operators empennage fire control panel. Тһе switch is 
marked ARMED, NORMAL, TEST. When moved to TEST, the warning ligit on 
the empennage fire control panel and the window on the annunciator 
panels, marked STAB НТВ FIRE, illuminate. The master warning lights 
flash and the alarm bell will ring. 


2, Fire Extinguishing Systems(Ref. Figs. 4 and 5) 


A. General 
Two fire extinguisher bottles are installed in each outboard пасе је and 
provide fire protection for both nacelles on each wing. Each bottle has 
two discharge bonnets and contains 15.5 pounds of Freon 1381 pressurized 
with nitrogen to 625 psi at 70°F. The four discharge bonnets of the two 
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bottles on either side of the aircraft permit discharge of one shot to each 
пасеЦе or two successive shots to either, at the pilots discretion. The 
two bottles in nacelle No. | can only be discharged into either of the port 
nacelles, and the two bottles in nacelle No.4 can only be discharged into 
the starboard nacelles. Thus, when both bottles on one side of the air- 
craft have been used, there is no further chemical fire protection avail- 
able for that side. À yellow discharge indicator disc and a red thermal 
discharge indicator are mounted adjacent to the bottles on the skin of the 
outer nacelles. If either of these discs is damaged or missing, it indicates 
that the bottles are empty and must be replaced before flight. The system 
is armed by moving the condition lever of the affected engine to the 
FEATHER position and lifting it to arm the firex system. 


The engine fire extinguisher discharge switches are located on the engine 
fire control panel on the pilots centre instrument panel. Each switch is 
guarded and is situated adjacent to the associated fire warning light. The 
switch is labelled SHOT 1 and SHOT 2. Moving the switch to the SHOT 1 
position releases the contents of a bottle into the nacelle of the affected 
engine and if the fire warning does not cease within 30 seconds, moving 
the switch to SHOT Z will release the second bottle to the same engine. 


The empennage heaters are protected by a single bottle mounted in the 
vertical stabilizer. The bottle contains 4.5 pounds of Freon 1381 and 15 
pressurized with nitrogen to 400 psi at 70°F. The bottle has a single 
discharge head and discharges its contents into both heater areas. Con- 
trols for the system are provided at the systems operators empennage 
fire control panel. Discharge indicators similar to those on the engine 
fire control system are installed adjacent to the bottle. 


Fires in the main cargo compartment are controlled by closing the 


cabin air valves and stopping the flow of air to the compartment. The 
valves are controlled by à guarded cabin air valves switch, marked 
CLOSED - NORMAL, on the cabin smoke control panel at the systems 
operators station. Moving the switch to CLOSED will close the valves in 
each of tbe cooled air delivery ducts to the compartment. Electronic rack 
fire is fought with the CO» hand fire extinguishers. 


B. Portable Extinguishers 
Two manually operated portable fire extinguishers are provided for the 
flight crew, one mounted in the crew compartment immediately behind 
the pilots seat and the other adjacent to the crew entrance door. Both are 
charged with СО» and are equipped with a lead sealed safety wire, which 
must be broken to permit operation of the unit. А broken wire indicates 
that the extinguisher may have been used. 
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C. Ground Fire Extinguishing 


The cowling for each engine is equipped with two push-in panels, one on 
each side. In case of fire on the ground the panel is to be pusned in by the 
nozzle of the ground fire extinguisher and its charge released. 


Power Sources 


The circuit- breakers and power source for the fire protection systernis are as 


follows: 


(1) 


) Nov 62 


D.C. Essential Bug А 

Cabin Smoke Control - Detector Light 

Cabin Smoke Control - Cabin Air Valves O'ride 
Empennage Fire Control Detectors - Test 
Empennage Fire Control Detectors - Vertical Fin 


Empennage Fire Control Detectors - Horizontal 
Stabilizer 


Empennage Fire Controi - Fire Extinguisher Discharge 
Engine Fire Control - Control 1, 2, 3, 4 

Engine Fire Control - Services 1, 2, 3, 4 

Engine Fire Control - Extinguishing 1, 2, 3, 4 

Engine Fire Detection - Fire and Overheat Test 

Engine Fire Detection - Detection 1, 2, 3, 4 


Engine Fire Detection - Tailpipe Overheat Warning 
1, г, 3, 4 
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= SECTION 11 
FLIGHT CONTROLS 


General 


The flight control system consists of four primary and four secondary control 
systems. The primary controls are the ailerons, rudder, elevators and 
spoilers and the secondary controls are the flaps and the trim system for 
each set of main control surfaces (Ref. Ғ1р. 1). 


The ailerons, rudder and elevators are free floating, there being no direct 
linkage between the cockpit controls and the control surfaces. Movement of 
the conventional interconnected dual cockpit controls is transmitted by 
mechanical linkage to servo tabs at the trailing edge of each control surface. 
The aerodynamic reaction to the movement of the servo tabs operate the 
control surfaces. Due to this design, feedback of air loads is small and, in 
consequence, artificial feel systems are installed to simulate the forces which 
the pilot would normally expect to feel on the controls. Elevator artificia! feel, 
which varies with control column displacement and airspeed, is supplied by a 
self-contained hydraulic system. Aileron and rudder feel loads are supplied bv 
spring pots mounted in the linkage of the aileron and rudder primary controi 
systems. А spoiler is installed on the upper surface of each wing to effectively 
increase the rate of roll in the lower speed range. 


Aileron and rudder trim is effected by electric actuators which bias the neutral 
point of the artificial feel spring pots and thus reposition the servo tabs via 

the normal control system. Elevator trim is effected by direct mechanical 
linkage from the cockpit trim wheels to the inboard tab of each elevator. Each 
wing incorporates two electrically operated double-slotted Fowler-type flaps 
that аге controlled,from the pilots pedestal. A control surface lock system, 
Operated from the main hydraulic system, is provided to prevent damage to 

the control surfaces when the aircraít is on the ground. An electrically 
operated prestall warning unit will impart an artificial vibration to the contrcl 
column at speeds approaching the stall. 


Aileron Control System (Ref. Fig. 2) 


Movement of the pilots control wheel is transmitted by control rods andlevers 
to a bevel gear-box on the aileron control unit beneath the cockpit floor. The 
bevel gear-box converts the linear motion of the rods into rotary motion which 
is transmitted by torque tubas to a three-way mitre gear-box attached to the 
rear spar in the fuselage. The output of the mitre gear-box is conveyed by 
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torque tubes to variable-ratio screw-jacks mounted in the wing at the inboard 
end of each aileron. The screw-jacks reconvert the torque tube rotary motion 
to linear motion and operate the four outboard servo tabs by means of control 
rods and bell-crank levers in the aileron leading edge. The screw-jacks give 
relatively coarse movement towards the limits of travel and finer movement 

near the neutral position. 


The inboard tab on each aileron is interconnected with the rudder control 
system and is not operated by the aileron controls. For operation of the 
aileron/rudder interconnect tab, refer to Paragraph 3., following. 


А,  Aileron Control Unit 


The aileron control unit consists of a casting on which are mounted the 
bevel gear-box and lever assembly, the artificial feel spring pot, the 
trim actuator, trim transmitter, and auto pilot servo motor, The unit is 
one of three similar units mounted adjacent to each other which form the 
forward terminal points for the control runs throughout the aircraft, and 
which receive the mechanical operating forces from the pilots controls. 
The control units thus provide a centralized point for the integration of 
artificial feel, auto pilot and, on the aileron and rudder control units, 
trimming bias functions. The elevator control unit does not mount a trim 
actuator and trim transmitter. 


B. Anti-float and Anti-flutter Controls 
Because the control surfaces are free floating, a torsion-type anti-float 
Spring is installed within the aileron inner section to counteract the 
tendency of the surface to upfloat during flight. The assembly consists 
of an inner torsion bar which is housed within and is splined to an outer 
torque tube, the whole assembly being located in the aileron leading edge. 


Ал anti-flutter gear-box is mounted within each aileron to prevent flutter 
of the servo tabs. The gear-box is attached to the aileron structure and 

a lever on the gear-box is connected by a spring pot to a bell-crank lever 
in the servo tab controls. Movement of the controls is transmitted through 
the spring pot to the input lever of the gear-box. The movement of the 

input lever will rotate а gear-box flywheel through the gear mechanism, 

the combined effect of the spring pot and the inertia of the flywheel damping 
out any flutter of the tabs. 


С.  Aileron апа Aileron Servo Tab Travel 


————— е. 


Aileron travelis 21% up and 15? down against the resilient stops, the 


stops being fitted to absorb the shock of contact with the wing structure 
at the extreme limits of aileron travel. The four outboard tabs travel 23? 
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up and 23? down. Тһе aileron/rudder interconnect tab travels 20? up and 
20° down. 


~ 


р.  Aileron Feel апа Trim 


Aileron feel is provided by the spring pot оп the aileron control unit. The 
spring pot consists of a cylinder containing a shouldered piston-rod ага 
a compression spring fitted between two slidinp pistons. The spring 

pot assembly is supported at one end by а pivoted fork lever connected via 
a cross shaft and lever to the trimactuator output shaft. The spring pot 
piston-rod is attached to a lever on the bevel gear-box input shaft, Wien 
the aileron control handwheel is moved, the bevel gear-box input shaft 
turns and moves the lever connected to the feel spring pot. As the forked 
lever 13 held stationary by the trim actuator, the spring pot сало" move 
and the feel spring is compressed so that the force required to move the 
handwheel increases with the deflection of the handwheel from neutral. 


Aileron trim is accomplished by an electric actuator controlled by a 
switch on the pilots pedestal. The switch is spring loaded to the OFF 
position. One end of the trim actuator is anchored to tne aile ron control 
unit casting and the other end is attached to the forked lever supporting 
the spring pot. When operated, the trim actuator exerts а force which is 
applied through the forked lever and spring pot to the lever on the bevel 
gear-box input shaft. Operation of the trim actuator thus moves Ше 
alleron servo tabs and leaves the control handwheel in a new neutrai 
position. The aileron trim actuator also mechanically drives a trim 
position transmitter, the electrical output of which operates a trim 
position indicator, adjacent to the trim switch, on the pilots pedestal. 


——..——— Y . е чыны a 


Movement of the dual interconnected rudder pedals transmits linear motion 
throuzh levers and connecting rods to the input lever оға bevel gear-bovx on 
the rudder control unit beneath the cockpit floor. The component assembly 
and operation of the rudder control unit is similar to that of the aileron 
control unit, The linear input motion is converted by the bevel gear-box to an 
rotary output motion which is transmitted by torque tubes to а four-way mitre 
gear-box aft of the wing rear spar. The rotary motion output of the four-way 
mitre gear-box is conveyed by torque tubes aft to a variable-ratio screw-jack 
at the base ot the rudder and outboard to a bevel gear-box inboard of each 
aileron. The bevel gear-boxes in the wings and the screw-jack in the stern 
structure reconvert the rotary motion of the torque tubes to linear motion and 
operate the aileron No. 1 (inboard) tabs and the rudder tabs by push- pull rods 
and bell-crank levers to give a combined rudder-aileron movement during 
turns. The rudder is provided with an anti-flutter gear-box similar in 
construction and operation to those of the aileron system. A heater jacket, 
covering the entire rudder jack box, is provided to prevent or overcome 
Jamming of rudder controls caused by freezing of moisture in jack box. The 
heater operation is controlled by two thermal switches, mounted on the heater 
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Jacket, which control the heater elements on demand and by a master switch, 
marked ОМ-ОҒЕ, located on the systems operators anti-icing control panel, 
For a description of the control run across the swing tail break, refer to 

Paragraph 5. 


, following. 
Operating handles for indiviiual stature adjustment are mounted cn the 
vertical support members between each pair of pedals. 


A. Rudder and Rudder Servo Tab Travel 


Nominal rudder travel is 16? and nominal servo tab travel is із eituer 
side of neutral. Resilient stops are fitted to absorb shock on contact with 
the vertical stabilizer w hen the rudder reaches the cxtremutv of trae el, 


B. Rudder Feel and Trim 


Rudder feel is simulated by the rudder feel spring pot of the rudder 
control unit in a similar manner to that of the aileron spring po. on ihe 
aileron control unit. 


Rudder trim is effected by an electric trim actuator operating through 
the feel spring pot of the rudder control unit in a similar inanner to that 
of the aileron trim. The trim actuator is controlled by a rudder irun 
switch on the pilots pedestal, the switch being spring loaded to tiie OFF 
position. A trim position indicator is located adjacent to the switch. 


4. Elevator Control System (Ref. Fig. 4) 


Fore and aft movement of the control column is transmitted by a connecting 
rod at the lower end of the vertical tube to the input lever of a bevel gear-box 
on the elevator.control unit beneath the cockpit floor. The elevator control 
unit consists of a bevel gear-box, a hydraulic damper, two centralizing spring 
pots, a feel simulator jack, an auto pilot servo motor and associated lever 
assemblies. The control column linear motion is converted by the bevel gear- 
box into rotary motion which is then transmiited by torque tubes to a variable- 
ratio screw-jack mounted on the rear spar of the horizontal stabilizer. The 
variable-ratio screw-jack reconverts the rotary motion of the torque tubes to 
linear motion and operates push rods and bell-crank levers to which are 
connected the three outboard servo tab operating rods of each elevator. The 
elevator range limit stops are mounted on each pilots control tube. The port 
and starboard elevator servo tabs are interconnected by the operating 
mechanism, but the elevators are not mechanically interconnected. 


А. Anti-float and Anti-flutter Controls 


Each elevator is fitted with an anti-float. spring to prevent up-float during 
flight and two anti-flutter gear-boxes for the prevention of servo tab 
flutter. The anti-float springs and anti-flutter gear-boxes are similar to 
those of the aileron control system. 


26 May 64 | Section 11 
Page 9 


FUSELAGE BREAK 
` 


ELEVATOR CONTROL SYSTEM 


PUSH-ROD GUIDE 


ADJUSTABLE TAPPETS 


FUSELAGE BREAK 


ELEVATOR TRIM 


CONTROL SYSTEM e. 
CONT! р: NON-ADJUSTABLE TAPPETS 


RUDDER CONTROL SYSTEM 


4404-OM-11-6A | 


Flight Controls Connection at Fuselage Break 
Section 14 Figure 5 22 Sep 61 
Page 10 


M A 
CANADAIR 
SET 
operating manual 


B. Elevator Trim System 


Elevator trim control is mechanical and is operated manually by two 
interconnected control wheels, one for each pilot, mounted on the pilots 
pedestal. The control wheels are connected by gear-boxes, torque tubes, 
bell-cranks and push-pull rods direct to the inboard tab of each elevator. 
Indication of elevator trim setting is provided by a mechanically connected 
pointer adjacent to each handwheel. To provide automatic trim when the 
auto pilot is engaged, an electric servo motor is coupled to a mitre gear- 
box in the elevator trim control run. For a description of the elevator 

and elevator trim control runs across the swing tail break, refer to 
Paragraph 5., following. 


C. Elevator and Elevator Tab Travel 


Elevator travel is 30? up and 15% down, resilient stops being fitted to 
absorb the shock of contact with the stabilizer at the extreme ends of 
travel. The three starboard outer tabs travel 15? up and 25° down and 
the three port outer tabs travel 15“ up and 25% down. The port and star- 
board trim tabs travel 17,5% up and 22,5% down. 


5. Flight Controls at Fuselage Break (Ref. Fig.5) 


The controls for the elevator, rudder and elevator trim pass across the 
fuselage break and are designed so that, in disconnecting and reconnecting, 
the correct relationship between the pilots controls and the respective surface 
controls is maintained. The control of each system across the break is 
essentially similar. 


The aft- going system torque tube from its control unit is connected to a gear- 
box forward oí the fuselage break. This gear-box converts the rotary motion 
of the torque tube to a relatively small angular movement at the output end of 
the gear-box. A double-end lever is connected to the output shaft of the gear- 
box and moves іп the horizontal plane, resulting in a push- pull action in а 
fore-and-aft direction. The ends of the lever transmit this push- pull action 
through connecting rods to plungers supported in guide bushings beneath the 
cabin floor. A similar arrangement is installed in the swing-tail section but 
the operation is reversed. 


When the tailis closed, longitudinally adjustable pads on the ends of the 
plungers contact each other and the control motion is transmitted across the, 
fuselage break. The gear-box in the swing-tail section converts Ше іоге-апа- 
aft movement back to a rotary movement. System backlash is eliminated by 


the preload provided by the temperature compensators (regulators), | 


The elevator trim torque tube-has approximately twice the rotation of the 
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elevator primary control torque tube. To accommodate this greater rotary 
range within the limits of the gear-box, a sprocket and chain drive to the 

input shaft of the forward gear-box is used to step down the rotary movement. 

A similar sprocket and chain drive is used to step up the rotary movement 

from the aft gear-box. | 


6. Control Surface Position Indicators 


A control surface position indicator is provided for each of the main contro! 
surfaces, the five indicators being located below and outboard of the pilots | 
instrument panel. Each indicator is part of ап independent self- synchronous 
type system, the five systems being powered through one circuit-breaker. 


7. Elevator Artificial Feel System 


Elevator feel, which varies with control column displacement and airspeed, is Е 
supplied Ьу а self-contained hydraulic system (Ref. Fig. ^). The system 
consists basically of a fluid reservoir, an electrohydraulic pump, a filter, 

feel simulator control valve, a feel jack, damper, pressure reducing valve and | 
pressure release valves. Accumulators are incorporated in the main fluid 
supply line, the feel jack supply (signal) line and the damper supply line. The 
damper line and signal line accumulators, elevator feel jack and elevator 
damper are located below the cockpit floor. The remaining components of the 
system are installed in the nose wheel well. A system manual disengage 

handle is located on the pilots pedestal. For an illustration of component 
locations, refer to Figure 7. 


The elevator feel jack on the elevator control unit is linked with the control 
column. The linkage is so connected that any fore or aft movement of the 
control column from the neutral position will extend the piston-rod of the feel 
jack. Extension of the jack will be opposed by the fluid which is supplied under 
pressure to the jack by the electrohydraulic pump. The fluid is fed to the rod 
side of the jack piston at a pressure which is governed by the speed of the 
aircraft. The unit which governs this pressure is the feel simulator control 
valve. 


А. Feel Simulator Control Valve (Ref.Fig.8) 


The feel simulator control valve has two sections, the hydraulic signal 
pressure section and the dynamic pressure section. À bellows assembly 

in the dynamic pressure section is subjected to static air pressure on the l 
outside and to pitot pressure on the inside. When the aircraft is moving 

at speeds at which the pitot pressure 18 approximately equal to the static 
pressure, the bellows lever is not held in contact with the push-rod and 

the only іогсе pushing the control valve down is the relief valve spring. 

As the speed of the aircraft increases, the bellows assembly will be 
expanded by the pitot pressure, the bellows end of the lever will be raised 
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and the push-rod forced down. This will cause the control valve to move 
down to open the fluid port from the pump, allowing fluid to pass to the 
signal pressure line and to the underside of the control valve. When the 
pressure in the signal section of the system is sufficient to raise the 
control valve against the action of the spring and the push-rod, the inlet 
port will be closed while the return port will be covered. 


A decrease in speed will reduce the pitot pressure, allowing the signal 
pressure to lift the control valve still further until the return port is 
uncovered. Signal pressure fluid will then be able to escape to the 
reservoir until the drop in signal pressure allows the push-rod to force 
the control valve down to a position of balance where both the inlet and 
return ports are again closed. The control valve will remain in this 
position until the pressures in the two sections become unbalanced due to 
an increase or decrease іп aircraft speed. | 


Ц the control valve sticks in such a position that the inlet port from the 
pump remains uncovered, the relief valve will operate to: prevent 
excessive pressure being applied to the feel jack. 


To maintain correct feel under conditions of low airspeed or small control 
column displacement from the near-neutral position when feel jack 
restoration force is low, the feel system is augmented by a spring pot on 
the elevator control unit linked to the bevel gear-box. 


B. Feel Simulator Hydraulic System (Ref. Fig. 6) 


The feel system reservoir is pressurized by the pneumatic system, 
Fluid from the reservoir is fed to а 115/200-volt 400-cycle a.c. motor- 
driven pump which delivers ,25 US (.203 Imperial) gpm at 850 psi 

to the feel simulator control valve. А pressure relief valve, set to open 
at 1000 psi, protects the system against excessive pressure. Pressure 
fluctuations on the pressure side of the control valve are damped out by 
a main pressure accumulator. À filter in the main pressure line will 
allow free passage of fluid if the difference between the inlet and outlet 
pressures at tne filter exceeds 50 psi. 


A tapping from the main pressure supply line is connected to a pressure 
reducing valve which supplies fluid pressure at 100 (+10) to a damper 
connected to the elevator control unit casting. An accumulator is tapped 
into the damper line to maintain constant pressure in the event of leakage. 


The signal pressure line from the feel simulator control valve to the feel 
jack incorporates a signal pressure accumulator and a pressure release 
valve. The signal pressure accumulator will dampen pressure fluctuations 
and prevent sluggish operation. The pressure release valve is controlled 
by the disengage handle on the pilots pedestal. 


Section 11 1 Nov 62 
Page 16 


4 Jan 61 


ЛЛ 
CANAD AIR 
operating manual 


Visuál warning of system malfunctioning is given by a high pressure 
switch in the main pressure line to the control valve and a low pressure 
switch in the line to the signal pressure accumulator. The high pressure 
switch closes at a falling pressure of 600 (40, - 75) psi and opens at a 
rising pressure of 800 (+0, - 75) psi, and the low pressure switch closes at 
a falling pressure of 20 psi minimum and opens at a rising pressure of 
30(%5) psi. When either switch is energized, warning is given through the 
master caution lights and the ART FEEL FAIL window of the annunciator 
panels. 


The system control selector handle is mounted on the pilots pedestal and, 
when in the ENGAGED position, starts the electric motor which drives 
the hydraulic pump and simultaneously closes the pressure release valve, 
allowing the system to become pressurized. In the DISENGAGE position, 
the hydraulic pump is inoperative and the release valve open, depressur- 
izing the system. The handle is normally in the ENGAGE position during 
all engine running conditions, engine shut-down and engine starts, and is 
only placed in the DISENGAQGE position in the event of system malfunction 
or for maintenance purposes. Therefore, provided all system circuit- 
breakers are set, the system will pressurize when power is applied to the 
aircraft load buses. 


Damper Unit 


The damper unit is provided to restrict the rate at which the elevator 
controls may be moved. The unit consists of a two-chamber cylinder 
block, a piston, piston-rod, and a needle valve assembly. One end of the 
damper is attached to the elevator control unit casting and the piston- rod 
is attached to a lever on the bevel gear-box of the elevator control unit. 
Movement of the elevator controls causes the damper piston to move and 
fluid is displaced from one side of the piston to the other, passing through 
the needle valve orifice. The needle, which increases or decreases the 
size of the valve orifice, is controlled by an oil-filled bellows so as to 
permit a constant flow rate regardless of the temperature of the oil in the 
damper system. 


Accumulators 
The main system pressure, signal pressure and damper pressure 
accumulators are of the free-piston type, each with a capacity of 50 cubic 
inches. They are precharged with air to pressures of 500 psi, 40 psi and 
20 psi respectively. Each accumulator has a combined air charging valve 
and pressure gauge located in the nose wheel well. The gauges indicate 
the air pressure in the accumulators and the charging valve is utilized 
for precharging or releasing accumulator air pressure. 
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Spoilers (Ref. Fig.9) 


An extendible spanwise spoiler is installed on the upper surface of each wing 
aft of the rear spar and running between the aileron and the outer nacelle. The 
Spoilers are hinged at the spoiler leading edge and, when retracted, lie flush 
with the skin surface. 


Each spoiler operates automatically as an auxiliary to the up- going aileron, 
effectively increasing the rate of roll in the lower speed range. The spoilers 
are effective up to 200 knots IAS. Above this speed and in conjunction with 
pitot-static pressure, a pressure switch renders the system inactive. 
Extension of the spoiler is achieved by means of an electric rotary actuator 
which incorporates a brake and clutch. Retraction is effected Бу aerodynamic 
forces and a return spring aíter release of the actuator brake, 


Extension of the spoiler is controlled by transducers which actuate the motor 
clutch and the brake. At approximately 3? servo tab deflection, the motor is 
started and at approximately 5° tab deflection, the spoiler begins to open. At 
tab deflections between 5? and 21°, the spoiler operates proportionately to 
servo tab displacement up to a maximum spoiler angle of 47-1/2°. 


The system is energized by an on-off switch located on the pilots overhead 
panel. System inoperative warning is provided by the master caution lights 
and the SPOILER O/SHOOT window of the annunciator panels. 


In the event of a spoiler overshoot condition, a microswitch is operated by the 
actuator to de-energize the spoiler system for the wing on which the overshoot 
occurs. When the microswitch is operated, the annunciator panel SPOILER 
O/SHOOT windows are illuminated and the amber master caution lights will 
flash. The spoiler system on the opposite wing will continue to operate 
normally. The system which has overshot can be reset, if the spoiler is not 
mechanically jammed, by placing the wing spoiler switch on the pilots over- 
head panel to OFF and then returning it to the ON position. If a spoiler is 
rendered inoperative by system malfunction and normal operation cannot be 
restored, the system should be switched off for the remainder of the flight, 
except where the use of opposite spoiler is required due to a spoiler having 
jammed іп the overtravel position. 


Two green WING SPOILER READY lights are provided on the control surface 
position indicators panel in order that the pilot may check operation of the 
spoilers. The lights will illuminate when the wing spoiler switch is selected 
ON and the spoiler air pressure switch is closed. Each light will extinguish 
when its respective spoiler starts to move out and will illuminate again when 
the spoiler is fully extended. | 
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9. Wing Flaps (Ref.Fig.10) 


The wing flaps are of the double-slotted Fowler type, running on curved 
tracks in the wing trailing edge. Each flap has an inner and an outer section 
and each section is fitted with two screw-jacks. The flaps are operated by an 
actuator unit driving spanwise torque tubes which are attached to the screw- 
jacks. The screw-jacks convert the rotary motion of the torque tubes to a 
linear movement to operate the flaps. 


The actuator unit is mounted on the rear spar in the fuselage and consists of 
twin reversible three-phase 115/200-volt а.с. motors attached to à common 
. gear-box and differential unit. In the event of failure of one of the motors, 
the flaps can still be operated but will function at half the normal speed. À 
shear-pin coupling is mounted in the output shaft at each end of the actuator 
unit, Excessive loads caused by jamming or mechanical failure will shear the 
pin and the actuator will automatically shut off, thus preventing asymmetrical 
flap travel. Synchronized switches installed at the outer flaps cut power to the 
actuators if an asymmetric condition occurs, thus assuring that no more than 
3* of asymmetric flap can result, In the event of failure, the flaps will remain 
at the position at which failure occurred, A breakdown joint is provided in the 
torque tube run, inboard of the.reversing gear-box on each side, À manual 
drive handle can be íitted at the breakdown joints to permit manual raising or 
lowering of the flaps during ground servicing. Manual operation is not 
possible in flight. Limit switches and a position transmitter are mounted on 
the outboard end of the torque tube run, 


A. Flap Controls 


Normally, the flap positions are selected by a four-position selector 
located on the control pedestal, À master switch group is mounted on the 
cockpit lower centre instrument panel and consists of a two-position 
normal/alternate switch and a spring-loaded inching switch, With the 
normal/alternate switch in NORMAL, the normal selector can select the 
flaps to any one of four positions: UP, 15°, 30°, 45°. When ALTERNATE 
is selected, the inching switch is used and any flap setting between 0° and 
45* may be attained. 


10. Control Surface Locks 


When the aircraft is on the ground, the ailerons, elevators and rudder сап be 
locked to prevent damage by wind buffeting. The control surfaces are locked 
or unlocked by actuators mourted to the aircraft structure and attached 
pivotally to the respective control surfaces in the vicinity of the centre hinges. 
Hydraulic pressure fluid from the main hydraulic 8ystem is directed to the 
required port of each actuator by a single selector valve. Each actuator 
incorporates an integral mechanical locking device which will maintain the 
actuator in the locked position should hydraulic pressure fail, or the main 
hydraulic system be unlpaded, after the locks have been applied. When any 
control surface is locked, a microswitch mounted on the actuator operates all 
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amber master caution lights and also the SURFACE LOCK windows on the annuncia- 
tor panels. These lights remain illuminated until all control surfaces are 
unlocked. У 


А two-position operating lever оп the pilots pedestal is mechanically connected 

to and controls the selector valve. Тһе lever is also interconnected with the 
power levers in such a way as to prevent the application of full power to more 

tham one engine on each side when the lever is in the LOCKED position. A solenoid- 
operated lateh prevents the control lever being moved to LOCKED when the weight 

of the aircraft is not supported by the landing gear, thus preventing the арр11- 
cation of the control surface locks during flight. Тһе solenoid is energized to 
release the latch and free the control lever when the ground safety relay circuit 
is closed. А gust lock by-pass system is controlled by a switch marked "GROUND/ 
AIR". When in the "АТВ" position, hydraulic pressure to the gust lock selector 


valve is routed directly to return. 


To operate the system, the main hydraulic system must be pressurized, the weight 
of the aircraft resting on the landing gear and power on the electrical bus 


System. One or both of the power levers on each side must be retarded to or 


below the flight idle position, and the by-pass system switch to ground. 


When the control lever is moved to LOCKED, the selector valve directs hydraulic 
pressure to the locking ports of the actuators, and at the same time opens the 
unlocking ports to return. The mechanical linkage engages the power lever stops. 
Moving the control lever to UNLOCKED reverses the connections of the pressure 
and return lines to the actuator ports and withdraws the power lever stops. 


Prestall Warning System 


Warning of the stall, especially in the flaps down configuration, is not easily 
discernible, the natural buffet being negligible and too near the stall to provide 
early enough indication to allow the pilot to take corrective action. Ап 
electrically operated prestall warning unit provides this warning by vibrating 

the control column when the aircraft speed is 10% (- 3%) or less above the 

stalling speed. The stick shaker is controlled by & lift computer which receives 
signals from & lift transducer. The transducer responds to variations of the 

angle of attack of the wing. Тһе operation of the system is unaffected by variables 
such as power settings, aircraft weight or air density. 


A. Components and Component Location 


. А lift transducer is mounted within the underside of the starboard wing 
leading edge and & flap position transmitter is mounted at the outboard 
end of the starboard flap torque tubes. А lift computer is located below 
the systems operators table and а stick shaker is mounted on the control 
column. А prestaltl warning system test switch is provided on the pilots 
overhead panel. ~ 
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B. Aerodynamic Ope ration 


The angle of attack at which a specific wing stalls is a constant. It is 
unaffected by the aircraft weight, airspeed or air density, therefore it is 
necessary to measure only the angle of attack to detect the approach of 
the stalling angle. This is done by the use of a device which responds to 
movement of the stagnation point (the point at which the air divides to flow 
over and under the wing). The stagnation point moves aft on the lower side 
of the wing as the angle of attack increases. The vane of the lift trans- 
ducer, spring-loaded to the neutral position and projecting from the wing 
in the area of movement of the stagnation point, will sense the movement 
of the stagnation point as the wing approaches the stalling angle. The 
movement of the vane will cause an imbalance of electrical circuits 

within the lift computer. When the critical angle of attack is reached, the 
imbalance of the circuits will be sufficient to operate a relay and so 
energize the stick shaker. 


iy 


To compensate for the alteration in the angle of attack due to the effect of 
the flaps when extended, a flap potentiometer with a resistance propor- 
tional to the flap angle is used. The resistance is connected to one of the 
circuits in the lift computer so that the lift transducer has to assume a 
different position to unbalance the circuits sufficiently to enable the stick 
shaker to operate. 


Operation of the test switch will unbalance the circuits within the lift 
computer to simulate a stall condition. 


The system test switch is used to test the serviceability of the system in 
the air or оп the ground. Placing the switch to TEST will energize the 
stick shaker. 


Power for the system is derived from the d.c. and a.c. supply. Anti- 
icing heat for the lift transducer is a permanent feature during flight. The 
stick shaker and heater supply are de-energized by the ground safety relay 
when the main gear shock struts are compressed. 


12. Power Sources 


The power sources and circuit-breakers for the flying control systems 
are as follows: | 
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(1) Constant-frequency Bus Panel A 


(2) 


(3) 
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Wing Flap Motor Power RH 
Constant-frequency Bus Panel B 
Wing Flap Motor Power LH 


ғ” 
Artificial Feel System 


Wing Spoilers LH and RH 
Wing Spoilers Control 
Pre-stall Warning Computer 


Rudder Jack Box Heater 


D.C. Main Bus 

Rudder and Aileron Trim Off Load 

Trim Tab Position Indicator - Rudder 
Trim Tab Position Indicator - Aileron 
Surface Position Indicators 

Spoiler Warning Light and Overshoot Relay 


Artificial Feel Pump Control 

Wing Flap Normal Control - Main 

Wing Flap Normal Control - Auxiliary LH and RH 
Control Surface Lock Indicator 

Gust Lock and Landing Gear Solenoid 

ІЗ, С. Es sential Bus Panel А 

Artificial Feel Low Pressure Warning 

Pre-stall Warning | 

Wing Flap Position Indicator 

Wing Flap Alternate Control - Main 


Wing Flap Alternate Control - Auxiliary LH and RH 
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HYDRAULIC AND PNEUMATIC SYSTEMS 


Hydraulic System 


A. 


General (Ref. Fig. 1) 


The hydraulic system is a 3000 psi closed-centre type, operating the 
following aircraft services: landing gear, nose wheel steering, wheel 
brakes, gust locks, cargo door, swing tail, and the cabin supercharger | 
disconnect. 


Main Power System 


The hydraulic main power system consists of a reservoir, two engine- 
driven constant-delivery pumps, a pressure regulator, a pressure relief 
valve, a system unloading valve, an accumulator,a pressure indicator, and 
two filters, one in pump pressure line and one in return to reservoir line. 


Hydraulic Reservoir 


The hydraulic reservoir is located in the rear of No. | nacelle and supplies 
hydraulic fluid to the engine-driven pumps, the auxiliary pump and the 
hand pump. И is of welded aluminum alloy construction with a fluid capa- 
city of 7. 3 US (6 Imperial) gallons and an air space of 3. 2 US (2.7 
Imperial) gallons. 


Separate outlets are provided for the supply lines to each of the engine- 
driven pumps. А single outlet supplies the auxiliary pump and the hand- 
pump and is also the return line from both the main landing gear and brake 
systems. The system main return connects into the upper part of the 
reservoir through a filter and a check valve. | 


The reservoir is pressurized at 12 to 14 psig by the aircraft pneumatic 
system. The air is fed into the reservoir through a two-position three-way 
shut-off valve which enables the pressure to enter the reservoir or be shut 
off and the reservoir vented to atmosphere for servicing purposes. À 

sight glass with a placard permits the level of the fluid in the reservoir to 
be checked with the systerr accumulators pressurized or unpressurized. 
To allow the reservoir air pressure to be checked, a pressure gauge is 
located adjacent to the reservoir. 


26 May 64 Section 12 


Page l 


A A 
CANADAIR 
ертіс 
operating manual 
D. Hydraulic Fluid Firewall Shut-off Vaive 


Ap electrically operated gate-type shut-off valve is installed in the 
suction line to each engine-driven pump. The two valves are located 

on the aircraft firewall in the No.1 and No.2 engine nacelles. Each 

valve is controlled by its respective engine condition lever and is closed 
when the condition lever is placed in the firex arm position and is opened 
when the lever is moved from the firex arm position. Each valveis driven 
by an integral electric motor and when power is removed, the valve will 
remain inthe last selected position. Electric power for the operation of 
the valves is taken from the 28-volt d.c. emergency bus. 


E. Engine-driven Pumps 


Two constant-displacement piston-type pumps provide the normal power 
supply for the hydraulic power system. The pumps are mounted on and 
driven by the constant speed drive units of engines Мо. 1 and No.2. The 
output of each pump is approximately 10.7 US (9 Imperial) gpm at an 
output pressure of 3000 psi. The pressure supply from each pump is 
directed through a double check valve into a common line to the pressure 
filter and the pressure regulator. 


F. Unloading Valve 


The unloading valve is a two- way solenoid-operated shut-off valve con- 
trolled by a switch on the systems operators hydraulic control panel. 
When the switch is at LOAD, the solenoid is de-energized and the valve 
is closed, allowing pump output to pressurize the system. With the 
switch at UNLOAD, the solenoid is energized, directing pump output to 
the return system and releasing main system pressure. To prolong the 
life of components in the system, the valve should be in the UNLOAD 
position when hydraulic power is not required. 


G. Pressure Regulator 


The pressure regulator, located in the Мо. | nacelle, controls the output 
from the engine-driven pumps, the auxiliary pump and the handpump to 
maintain the power system pressure between 2600 and 3000 psi. When any 
of the pumps are operating and the unloading valve is closed, flow is 
directed through the regulator to charge the system accumulators to the 
upper limit. At this pressure, the regulator cuts out to route pump output 
back to the reservoir and retains the pressure in the system through a 
check valve. When the system pressure falls to the low limit, the regula- 
tor cuts in to direct pump output to recharge the power system to 3000 psi. 
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H. Main Accumulator 


The main system accumulator is located in the No. | engine nacelle and 
a pressure gauge is adjacent to it. The accumulator, when charged, 
insures that pressure fluid is immediately available at alltimes. It also 
damps out surges and fluctuations in pressure and provides a pressure 
source for the operation of the pressure regulator. 


I. Auxiliary Power Supply 


In the event of a failure or shutdown of the engine-driven pumps,auxiliary 
power is available from a handpump or an electrically driven pump. 


J. Hydraulic Handpump (Ref. Fig. 2) 


Ihe handpump is provided primarily as an emergency means of operating 
the wheel brakes and lowering the landing gear but. if necessary, it can 
be used to pressurize the complete system for the operation of all ser- 
vices. 


Two selector valves are installed in the handpump output line to deter- 
mine the direction and use of pressure generated by the pump. The first 
of these is a manually operated two-position valve, the control lever of 
which is at the right of the handpump and is safety- wired in the position 
marked MAIN SYSTEM. In this position, the pump output is directed into 
the hydrauiic power system to supply pressure for the operation of all 
services. With the manual valve lever set to L.G. EMERG & BRAKZ 
position, pressure fluid is directed to the second selector valve. 


The second valve is a solenoid-operated valve, the function of which is 

to reccive pressure fluid from the manual valve and direct it to the 
landing gear for emergency lowering or, alternatively, to the two brake 
accumulators. The control switch for this valve is located on the systenis 
operators hydraulic control panel and is normally in the LANDING GEAR 
position, de-energizing the solenoid. The other position for the switcl. is 
marked EMERG. BRAKES and in this position the solenoid is energized. 


ihe handpump is located at the systems operators station immediately 
behind the co-pilots seat. The handpump operating nandle is normally 
removed from the pump and is stored in clips adjacent to the pump. 


K. Auxiliary Hydraulic Pump 


The auxiliary hydraulic pump, located:in the forward hold area, consists 
ot a constant-displacement pump driven by an electric motor and has an 
output of 4 US (3.4 Imperial) gpm at a pressure of 3000 psi. Pressure 
output from the pump is reg directly into the main power system. The 
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unit is installed primarily to provide pressure for the ground operation 
of the swing tail and the cargo door, but can be used to power any of the 
hydraulic services if operation of the handpump is not practicable. The 
pump is operated from either of two switches, one at the systems 
operators hydraulic control panel and the other at the swing-tail control 
panel. Placing either switch to the ON position energizes the pump. 


On some aircraft the motor is powered from the 28-volt d.c. essential bus; 
on others, the motor is powered from the 115/200 volt a.c. constant- 
frequency bux A on the main distribution panel. 


L. Hydraulie Pressure Indicators (Ref. Fig. 3) 


Тһе hydraulic pressure indicator is located on the systems operators 
hydraulic control panel and is marked MAIN SYSTEM. А synchro-type trans- 
mitter and & 115/26-volt transformer are incorporated. Power for the 

system is supplied from the A phase of the a.c. bus to the transformer on 
the main distribution panel. The 26-volt а.с. is supplied to the indicating 
System. 


Two gauges on the hydraulic control panel, marked FRONT BRAKE and REAR BRAKE, 
indicate hydraulic pressure in the brake accumulators. They operate in a 
similar manner to the hydraulic pressure indicator. 


M. Power Sources 


The circuit-breakers and power sources for the hydraulic system are as 


follows: 
Quantity 
(1) Constant-frequency Bus Panel A |; 
Swing Tail Hydraulie Pump (As required) 1 
Hydraulic Pressure Indicator 1 
(2) D.C. Essential Bus Panel А 1 
Hydraulic System - Emerg. Ldg Gear Sel. Valve l 


Hydraulie System - Hyd. Pump & Unload Valves (As required) 1 


Hydraulic System - Freight Door Valve l 

(з. Dees Мата 1 
Hyd. Pump Motor Control 1 
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2. Pneumatic Systems 


A. General 


The system supplies pneumatic pressure to the air conditioning contro! 
system, the main hydraulic reservoir, the artificial feel system 
hydraulic reservoir and the swing-tail joint seal. When required, 
engine bleed air is utilized to supply the jet pumps of the controller and 
outflow valves of the aircraft pressurization system. 


The pneumatic system is normally pressurized to altitudes of approx- 
imately 25,000 feet by means of engine bleed air tapped from Nos 2 and 
3 engine LP compressors. When bleed air pressure is inadequate, the 
pneumatic system is pressurized by either of two electrically driven 
pumps which are identified as standby pump 1 and standby pump 2. 
Selection of standby pump 1 is automatic or manual, while selection of 
standby pump 2 is manual only. 


The system is controlled by a single rotary switch. A warning light to 
indicate low pneumatic pressure is controlled by a pressure switch 
mounted on the manifold. For a schematic of the pneumatic system, 
refer to Figure 4. 


to 


Components and Locations 


The system consists basically of a control switch, a low pressure 
warning light, a solenoid-operated shut-off valve, an intake filter, a 
power pack, and plumbing through which the compressed air is 
distributed to the services. The equipment location is as follows: the 
control switch and the warning light are located on the systems 
operators panel; the solenoid shut-off valve is introduced in the engine 
bleed line to the pressurization controller and outflow valves; the intake 
filter is mounted on the forward face of the rear bulkhead in the forward 
hold, and the power pack is located in the unpressurized interhold area. 
In addition, there are two manual shut-off valves, one for the main 
hydraulic system reservoir and one for the artificial feel system 
hydraulic reservoir, and also a pressure gauge to allow checking of air 
pressure to the main hydraulic system reservoir. The manual shut-off 
valves are located one in the nose wheel well and one in No. 1 nacelle. 
The pressure gauge is located іп No. 1 nacelle. 


C. Power Pack 


~ 


The power pack is connected to the intake filter and to the LP compresso: 
bleed from engines Nos 2 and 3. The power pack consists of two elec- 
trically driven pneumatic pumps identified as standby pump 1 and 

standby pump 2, a manifold, two pressure relief valves and two pres- 
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sure switches, Each pump is driven by a 1/2-hp electric motor and is 
capable of supplying 3 scfm minimum at 11 to 14 psig to the services 

at sea level. The manifold mounts a controlling relief valve, a pressure 
relief valve, a bleed plug, a pressure switch, two check valves, one for 
engine bleed inlet and one for pump inlet, and a charging valve. The 
controlling and pressure relief valves are similar valves set to relieve 
at different pressures, the controlling valve opening at 11.5 (+.5) psi 
and the pressure relief valve at 15 (+1) psi. The pressure switch for 
the warning system closes the warning light circuit when pressure in 
the manifold falls below 7.5 (+.5) psi and breaks the circuit when the 
pressure is above 9 psi. Standby pump 1 is automatically cut in by a 
pressure switch when bleed air pressure falls to 9 (+.5) psi and cuts | 
out when pressure rises to 11 psi. | 


D. System Control and Indicators 


Operating controls for the pneumatic svstem consist of a rotary control 
switch and an amber warning light, both located on the systems operatorsi 
overhead panel. The control switch, marked OFF-AUTO-STBY PUMP 
| - STBY PUMP 2, provides automatic pressurization of the system by 
engine bleed air with standby pump 1 acting as standby source of 

pressurization or, alternatively, manual selection of either standby | 
pump | ог standby pump 2. The warning light illuminates when pneumatic | 
pressure drops below 7.5 (+.5) psi. | 


E. System Operation 


Engine bleed air or, alternatively, a pneumatic pump is used to pres- 
surize the pneumatic system. Air for the pneumatic pump is drawn 
through the filter-equipped intake, while engine bleed air is derived 
from Nos 2 and 3 engine LP compressors, with standby pump 1 acting 
as an alternate source of pressurization, this pump being automatically ү 


cut in by a pressure switch when pressure drops below the predetermined} 
setting. Compressed air from the selected source passes to the 
pneumatic system manifold where tne pressure is regulated by the 
controlling relief valve and the pressure relief valve. The controlling 
relief valve, which is set to relieve at the lower pressure, acts as the 
initial pressure control valve. From the manifold, air is routed to the 
various services at a nominal pressure of 12.5 to 14.25 psi. 


When the rotary switch is placed to AUTO, engine bleed air and standby 
pump 1 are available for the pneumatic services. The pump is 
automatically cut in by the pressure switch located in the bleed air 
supply line to the power pack. Manual selection of standby pump 1 or 
standby pump 2 brings the respective pump into operation and opens the 
solenoid-operated valve in the line to the aircraft pressurization 
system jet pumps. 
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NOTE: LP compressor bleed air is available at all times, the rotary 
switch having no control over engine bleed air apart from 
opening or closing the solenoid-operated shut-off valve. 


F. Electrical Operation 

| On some aircraft, each pneumatic pump motor is operated by d.c. power 
and is controlled through a relay actuated by selection of the rotary 

| control switch On other aircraft, each pneumatic pump motor is 
operated by a.c. power controlled by ad.c. relay. Operating positions of 
the rotary switch provide continuity from the 28-volt d.c. essential bus 
A to the low pressure warning switch. Power to standby pump 1 relay is 
supplied through the control switch in the STBY PUMP 1 position, and 
through the switch and engine bleed air low pressure switch in the AUTO 
position. Power is supplied through the rotary switch to standby pump ¿ 
relay only in STBY PUMP Z position. The engine bleed air solenoid valve 
is energized to open when either standby pump is selected. 

G. Power Sources 

The power sources and circuit-breakers lor the pneumatic system аге 
as follows: 
(1) Constant-frequency Bus Panel А Quantity 

| Pneumatic System Standby Pump 1 (As Required) 

| 3 
(2) Constant-frequency Bus Panel B 

| Pneumatic System Standby Pump 2 (As Required) 

| 3 
(3 D.C. Main Bus 

| Pneumatic System Standby Pump 1 (As Required) | | 

| 
(4) D.C. Essential Bus Рапе1 А 

Pneumatic System Control and Low Press Warning 
| (As Required) 1 
Pneumatic System Control and Low Press Warning 
| (Аз Required) l 
| Pneumatic System Standby Pump 2 (As Required) 1 
action 12 15 May 81 
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SECTION 13 


ICE AND RAIN PROTECTION 


Ice and Каїп Protection 


A. 


General 
The aircraft anti-icing and de-icing systems consist of the following: 


(1) A thermal system for the wing leading edges using hot air heated 
by the engine jet pipes. 


(2) A thermal system for the empennage leading edges using hot air 
heated by combustion heaters. 


(3) Electrothermal systems for the propellers, spinners, engine 
intake cowls, nacelle scoops, fin scoop, elevator horn balances, 
. windshields, pitot tubes and rudder jack box. 


frueris 


(4) Thermal systems for the engines utilizing engine bleed air and 
engine oil. 


For an illustration of the main anti-icing and de-icing systems, refer t^ 
Figure 1. 


Two electrically operated windshield wiper systems are also provided. 


All anti-icing systems are automatically controlled to maintain sufficien! 
heat to prevent a build-up of ice. А manual override is provided for the 
wing and empennage hot air thermal systems in case the automatic con- 
trol fails. АП ice and rain protection systems with the exception of 
windshield heat, pitot heat and windshield wipers are controlled by the 
systems operator. Windshield heat, pitot heat and windshield wipers 

are controlled by the pilots. For an illustration of the systems operators 
anti-icing panel, refer to Figure 4. | 
To provide immediate optimum protection, а11 systems controlled by the 
systems operator, with the exception of the rudder jack box | 
systems, аге master controlled. On receipt of ап ice warning, the | 
actuation of the ice protection master switch will initiate the appropriate 
systems provided the system controls are in their normal positions. 
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ТЕМРОКАКҮ REVISION NO. 13-10 (ISSUE 1) 
(This TR cancels and supersedes TR 13-10 dated 8 Jul 65) 


Insert in Section 13, faciny Page 3 dated 20 May 64 


ICE AND RAIN PROTLCTION 


REASON FOR ISSUE 

Deletion of automatic initiation of propeller апа cowl de-icing, 

ACTION 

| - Revise' |. А, (4) last paragraph (on page 5) to read as follows: 
An ice detector is installed. When icing concitions are encountered, the system 
provides an illuminated warning. Safety devices are installed within the systems 
to prevent overheating of the structure or heating elements, 


- Revise Paragraph 2 to тега as follows: 


sf. Ice 2гоесцоп Master Control 


i ee — 


The ice protection masier control system consists of a switch and seven relays 
which control the following de-icing circuits: nacelle scoops, empennage anti- 
icing, propeller and spinner. engine intakes, wing anti-icing, fin airscoop anti- 
icing, engine guide vane, and elevator horn АП circuits with the exception of 
the propeller and cowl de-icing are automatically actuated by placing the ice 
protection master switch located at the systems operators panel, into ON 
position, With the switch in ON position, the relays are de-energized and 
control the anti-icing вув! е as follows: | 


(1) Connect power to cach nacelle scoop anti-icing control circuit. 
2) Connect power to the vertical and horizontal stabilizer anti-icing 
control circuit. | 
(3) Connect powe: to cach cagine intake, and propeller and anti-icing control 
circuit for indication purposes only (manually controlled for de-icing). 
(4) Cause the gate valve actuator for cach engine guide vane to open. 
(5 Connect the LH and RH relay control power for the elevator horn anti-icing. 
(6) Connect power to the fin scoop anti-icing control circuit. 
(7) Open the exhaust flap actuators for nacelles | and 4, open: each nacelle 
anti-ice modulating valve, aad closes each spill valve in tne wing anti- 
ising circuit. 
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An ice detector system is installed. When icing conditions are encoun- 
tered, the system provides an illuminated warning and automatically 
starts operation of the nacelle scoop, propeller, spinner and engine 
intake systems, by-passing the master control. Safety devices are 
installed within the systems to prevent overheating of the structure 

or heating elements. 


~ 


Ice Protection Master Control 


= — — v .. 


The ice protection master control consists of an ice protection master switch 
controlling five relays. These relays control the anti-icing circuits of the 
wings, empennage heaters, propellers and spinners, nacelle scoops, fin 
scoop, elevator horns and controlling gate valves for the engine guide vane 
anti-icing. By switching to the ON position in flight, each associated anti- 
icing system will start immediate automatic operation, provided the indivi- 
dual system control switches are in the NORMAL position. 


The relays are energized when the ice protection master switch is placed 
OFF and de-energized when the switch is placed ON. Power for the ice 
protection master control is obtained from the 28-volt d. c. main bus. 


UJ 


Wings Anti-icing System 


Thermal anti-icing facilites for the wings are provided by passing hot air, 
heated by the engine jet pipes, through D-ducts in the leading edges of each 
wing. Wing skin temperature is maintained by automatic temperature control 
units. The control units regulate flow valves which govern the amount of hot 
air to the leading edges. Manual override control is provided in the event of 
failure of the automatic control. Each inboard and outboard mainplane has 

its own hot air and temperature control systems. The mainplane systems are 
similar and independent of each other. For a schematic and diagram of the 
wing anti-icing system, refer to Figures 2 and 3. 


A.  Mainplane System Operation 


Cold ram air from the nacelle upper intake is passed through the jet- 
pipe muff where it is heated and passed through an eight-inch duct to the 
wing leading edges. The inner nacelle jet-pipe muff supplies hot air to 
the internacelle D-ducts, the outboard leading edge, the primary heat 
exchanger of the air conditioning system and, through a cross-over duct 
and shut-off valve, to the D-ducts in the wing leading edge inboard of the 
inner nacelle. The outer nacelle jet-pipe muff supplies hot air to the 
leading edges outboard of the nacelles. 


The D-ducts are formed by the 6% chord diaphragm and'the leading edge. 
The leading edge panels are constructed of two layers of metal, the inner 
layer being corrugated. Slots in the inner layer permit the hot air from 
the D-duct to enter and circulate through the small passages formed by 
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the corrugations. The air is exhausted into a duct formed by the 6% 
diaphagm and the front spar. From this duct a portion of the air is spilled 
overboard through fixed louvers in the upper surface of the wing tip, and 
the remainder is ducted to and discharged through electrically operated 
flaps inthe lower surface of the outer nacelles. The exhaust flaps are 
opened when the ice protection master switch is placed on and are closed 
when the switch is placed off. 


В, Airflow Control Valves 


A muff air modulating valve in each eight-inch duct controls anti-icing 
air. То control the muff air outlet temperature to acceptable levels, а 
spill duct and muff spill modulating valve are installed upstream of thc 
muff air modulating valve. Under normal flight conditions, either the 
muff air modulating valve or the muff spill modulating valve is open а! 
all times. When the aircraft is on the ground, the inboard nacelle muff 
spill valves are closed. | 


Anti-icing air for the inboard wing section is fed from the inner nacelle 
by a four-inch cross-over duct downstream from the muff air modulating 
valve and is controlled by а shut-off valve. The shut-off valve is open 

at all times except when a condition lever of an engine on the same side 

is placed to the FEATHER position. И an engine fails, placing Ше con- 
dition lever of the failed engine in the FEATHER position will actuate 

a microswitch and cause the muff air modulating valve of the failed engine 
to close, preventing the flow of cold air into the D-ducts. At the same 
time, the shut- off valve in the cross-over duct to the inboard wing section 
will close and so cut off anti-icing facilities to the wing section inboard 

of the inner nacelle. The operating engine on that side will then be able to 
supply sufficient hot air to anti-ice all the leading edge outboard of the 
inner nacelle. 


C. Temperature Control 


Each mainplane temperature control system consists of two temperature 
control units, two skin temperature sensing elements and two skin over- 
heat thermal switches. À sensing element and an overheat thermal switch, 
located outboard of each nacelle, sense the inner skin temperature in 
zones identified as LH outer, LH inner, RH inner and RH outer. The 
muff air and muff spill valves of each nacelle are controlled by а temper- 
ature control unit receiving signals from its associated sensing element. 


Each temperature control unit is of the magnetic-amplifier type and 
incorporates a Wheatstone bridge circuit, a magnetic amplifier, a heat 
relay and a cool relay. The associated sensing element forms part of the 
bridge circuit. If the inner skin temperature is at the required value, 
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the bridge circuit will be balanced. Should the temperature rise or fall, 
the sensing element will unbalance the bridge circuit and an appropriate 
heat or cool signal will be initiated by the bridge. The signal will be 
amplified by the magnetic amplifier and the heat or cool relay will be à 
energized to direct а.с. control current to open or close the muff air 

апа muff spill valves. 


If the control unit receives a heat demand from the sensing eiement, the 
muff air modulating valve will open. If there is still a heat demand when 
the muff air valve reaches the fully open position, the control current 

will be transferred to the muff spill valve which will then move toward 

the closed position. А cool demand will cause the muff spill valve to 

move toward the open position and, when fully open, the control current 
will be transterred to the muff air valve which will move toward the closed 
position. 


If а temperature control unit fails, the unit may be by-passed by usingthe 
MANUAL HEAT or COOL positions of the zone. control switch, which will 
then permit control current to flow direct to the appropriate airflow con- 
trol valve. 


D. Operating Controls and Indicators 


The operating controls and indicators of the wings anti-icing system are 
on the systems operators overhead panel (Ref.Fig.4). Switching the ice 
protection master switch to ON will open the outboard nacelle exhaust 
flaps and permit the system to be operated. Placing the switch to OFF 
will close the outboard nacelle exhaust flaps and at the same time open 
all muff spill valves and close all muff air valves. Four zone control 
switches are each marked NORMAL, OFF, MANUAL COOL, and 
MANUAL HEAT. When a switch is in the NORMAL position, automatic 
control is provided through the temperature control unit associated with 
that particular switch. When a control switch is placed to OFF and the 
ice protection master switch is ON, the associated temperature control 
unit will be inoperative and the muff air and muff spill valves will remain 
in the position reached before the control swich was placed to OFF. The 
MANUAL COOL and MANUAL HEAT positions provide a manual override 
feature and, when used in conjunction with the OFF position and the 
temperature indicator, enable anti-icing operating temperatures to be 
maintained when the temperature control unit has failed. 


The four temperature sensing elements are connected to a four-position 
rotary temperature indicator selector switch marked LH OUTER, LH 
INNER, RH INNER, and RH OUTER. When one of the four positions is 
selected, the teinperature in the zone selected is shown on the adjacent 
indicator. Four structure overheat lights are provided, marked LH 
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OUTER, LH INNER, RH INNER, and ЕН OUTER. If the skin temperature 

in any zone reaches the setting of the zone overheat thermal switch, 
the associated overheat light will illuminate. Fach light forms part 
of а push-switch. Each push-switch is of the momentary type and when 
pushed and held in, will close the associated muff air valve. A 
LIGHTS PRESS TO TEST button is located below the overheat lights and 
is used to test the continuity of the circuit. 


) 


4.  AMmpennage Anti-icin: 


The horizontal stabilizer is anti-iced by passing heated air through 
the leading edge D-ducts. The air is heated by а fuel combustion 
heater located in the empennage. Тһе 600,000-BTU (S600) heater 
supplies anti-icing air for the horizontal stabilizer. For & schematic 
of the empennage anti-icing system, refer to Figure 5. Ram air for the 
heater is supplied to a main duct from the fin leading edge scoop. An 
anti-fouling shutter on the всоор is used to prevent, the entry of snow, 
rain and foreign objects while the aircraft is on the ground. The 
shutter is operated Бу а handwheel located on the roof centre-line 

just aft of the swing-tail break. The intake ram air is ducted 

to the combustion and heat exchanger chambers of both heaters, the 
exhaust gases being ducted overboard at each side of the aft fuselage. 


A ram air switch acts as a heater master switch, preventing the system 
Ссош operating if there is insufficient ram pressure in the intake 
ducting. Тһе switch will close when the aircraft speed rises above 
approximately OT knots. Тһе switch measures the differential between 
combustion ram-air pressure upstream of the heater and the lower pressure 
at the heater exhaust. 


After passing through the heater, the heated anti-icing air passes along 
the D-ducts and circulates about the leading edges in a similar manner 
to the wing anti-icing system. The anti-icing air is exhausted through 
fixed louvers in the tips of each stabilizer and fin. 


^ 


А. Combustion Heaters 


The heater consists of а central combustion chamber surrounded by 
annular heat exchanging duets enclosed in an outer casing. А 
pressure sensing air control regulator is installed in the combus- 
Lion air duct to admit the correct amount of air for efficient com- 
bustion. The heater is provided with an ignition unit containing 

a normal and an alternate vibrator with appropriate switching, 
either vibrator energizing the heater spark plug. 
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b. Heater Fuel Control 
I'he heater fuel control system consists of two wing fuel shut-off 
valves, two fuel control cans and а fuel modulating valve incorporated 
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in each heater. The two wing fuel shut-off valves control the 
flow of fuel from No. 3 wing tank, via the booster pump, to the 
heater control cans. The valves cpen when the control өмібсі 
is in the NORMAL position, the ice protection master switch is 
selected ON and sufficient ram pressure is available. 


Rach: сопској Can incorporates a fuel filter, a fuel pump wich 
associated pressure relief valve, а normal fuel shut-off (sole- 
noid) valve and an overheat fuel shut-off (solenoid) valve. ‘The 
normal fuel shut-off valve permits fuel flow to the heater in 
response to signals from the temperature control unit and the 
overheat fuel shut-off valve wili cut off fuel flow when the 
heater overheat thermal switch operates. 


The fuel modulating valve functions to maintain the temperature ОГ 
the heater output air by varying the fuel flow to the heater com- 
bustioMm chamber ani response to slphals from the bemperature gencin 
capiliary tube located in the heater outlet airstream. 


Fuel flow from an alternate control can may be diverted to Гега to 
S600 heater should a malfunction occur in the S600 control can. A 
change-over solenoid valve connects the fuel lines downstream o^ 
each control can. When the heater control can switch on the sys- 
tems operators panel is placed to EMERG, the change-over valve i5 
energized to divert the fuel flow. 


С. Temperature Control System 


The heater has its own magnetic-amplifier type temperature control 
unit which. operates оп an electrical bridge principle, а zin 
sensor forming part of the bridge. The resistance of the sensor 
varies with skin temperature, the variation in resistance affectine 
the balance of the bridge circuit. The resulting signal is 
amplified and controls the operation of the normal fuel shut-off 
valve in the control can. An overheat condition would be sensed 

by the overheat switch at the heater outlet. When the switch cpens, 
the fuel pump and the ignition unit will be de-enerpgized, the over- 
heat fuel shut-off valve in the control can will close, and the 
overheat light on the systems operators panel will illuminat... 


D. Operating Control and Indicators 


The operating controls and indicators for the system are located 
on the systems operators anti-icing panel (Ref. Fig. №). The 
ice protection master switch must be switched on before the system 


can be operated. Тһе heater control switch marked NORMAL, OPFP und 
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TEMPORARY REVISION NO. 13-9 


Insert in Section 13, facing Page 13 dated 26 May 64 
ICE AND RAIN PROTECTION 


REASON FOR ISSUE 
Deletion of automatic initiation ой propeller and сом! de-icing. 
ACTION 
Revise paragraph 5. Ice Detection Installat:on to read as follows: 
5. Ice Detection Installation 
When the aircraft encounters icing conditions in flight, the ice detection instal- 


lation provides the pilots and systems operator with a visual warning through 
the inaster warning system. 
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O/RIDE, control the heater. In the NORMAL position, the 
heater will operate under automatic temperature control. 
Placing the switch to OFF will break the heater circuit, thus 
closing the normai and overheat fuel shut-off valves in the 
control can and de-energizing the ignition unit and fuel pump. 
When a switch is in the O/RIDE position, the appropriate igni- 
tion unit, control can fuel shut-off valves and fuel pump are 
energized but the temperature control unit is by-passed. An 
ignition switch below each control switch enables an alternate 
Vibrator “to De selected should the normak vibrator Tail. THe 
heater control can switch is marked NORMAL-EMERG. Placing the 
Switch to EMERG operates the change-over solenoid fuel valve 
and disconnects power to the S600 control can. The FIN SCOOP 
CLOSED light, mounted above the fin heater control switch, 
illuminates when the fin scoop shutter is in any position other 
than fully open. А similar warning light, adjacent to the shutter 
handwheel, operates in an identical manner. 


Ди ата” 


; 
1 
i 


The temperature indicator is used in conjunction with the adjacent 
TEMP IND SELECT switch to register the skin temperatures of the 
horizontal stabilizers. A warning light mounted above the tempera- 
ture indicator, will provide an overheat warning of the stabilizer 
heater. Opening of a heater overheat thermal switch will illumi- 
nate the related light and shut off fuel and ignition to that 
heater. When the temperature has fallen to a satisfactory level, 
the switch closes, extinguishing the overheat light und permitting 
the heater to start operation. 


Е. Fire Protection 


Fire detection for the empennage heater is provided by six thermal 
switches. Actuation of any one switch will close the two wing tank 
fuel shut-off valves, de-energize both ignition units, and dis- 
connect power to each control can, elosing the overheat and normal 
fuel shut-off valves and de-energizing the fuel pumps. А fire 
warning is simultaneously passed to the master warning system. For 
a more comprehensive description of the empennage fire detection 
and extinguishing systems, refer to Section 10. 


Tee Detection Installation 


When the aircraft encounters icing conditions in flight, the ice detection 
installation provides the pilots and systems operator with a visual 
warning through the master warning system, and simultaneously initiates 
anti-icing of the nacelle scoops, propellers, spinners and engine cowl 
mats, by-passing the ice protection master control. 
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The installation consists essentially of an ice detector probe, an interpreter 
unit, a green indicator light and a red warning light. The probe protrudes 
from the underside of the aircraft nose section, forward of the nose wheel 
well. The interpreter unit is located at the base of the probe within the struc- 
ture. The red and green indicator lights are located on the systems operators 
overhead panel. 


A. Operation 


At aircraft speeds greater than 50 knots, dynamic air pressure entering 
the perforated ice probe actuates.a pressure switch in the interpreter 
unit. Actuation of this switch illuminates the systems operators green 
ICE DETECTION ON light and energizes a locking relay in the interpreter 
unit, arming the ice warning circuit. The green ICE DETECTION ON 
light will remain on at all speeds above 50 knots, indicating that the 
system is serviceable and ready to present an icing warning. 


When ice forms on the perforated probe, the holes will be covered and a 
decreased pressure on the pressure switch will result, causing the switch 
to energize the probe heater relay. Energizing of the probe heater relay 
will illuminate the systems operators red ICE light, the ICE DETECTED 
windows of the annunciator panels, cause flashing of the red master 
warning lights, energize the probe heater circuit and simultaneously 
initiate anti-icing of the nacelle scoops, propellers, spinners and engine 
cowls, by-passing the ice protection master control, 


On receiving an ice warning, the ice protection master switch will be 
piaced to ON. This action will extinguish the annunciator ICE DETECTED 
windows and the red master warning lights but the systems operators red 
ICE warning light will remain illuminated. The probe heater, being 
energized, will melt the accumulated ice and permit air pressure to 
re-enter the probe, returning the pressure switch to the armed position 
and so de-energizing the probe heater circuit and extinguishing the red 
ICE light. As ice again builds up on the probe, the cycle will be repeated. 
When icing conditions cease, the red ICE light will stop cycling and remain 
extinguished. The annunciator ICE DETECTED lights and the red master 
warning lights are rearmed when the ice protection master switch is 


placed to OFF. 


A thermal switch 18 incorporated in the ісе detector unit to prevent over- 
r.cating of the probe. The interpreter case interior is also temperature 
controlled by a heating element circuit which cycles current at tempera- 
tures between 13% and 24°С (55° and 75°F). 
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TEMPORARY REVISION NO, 13-8 


Insert in Section 13, facing Page 14 dated 26 May 64 
ICE AND RAIN PROTECTION 


REASON FOR ISSUE 

Deletion of automatic initiation of propeller and cowl de-icing. 
ACTION 

Revise second paragraph of 5. A, Operation to read as follows: 


When ice forms on the perforated probe, the holes will be covered and a 
decreased pressure on the pressure switch will result, causing the switch to 
energize the probe heater relay. Energizing of the probe heater relay will 
illuminate the systems operators red ICE light, the ICE DETECTED windows 
of the annunciator panels, cause flashing of the red master warning lights and 
energize the probe heater circuit. 
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6. Electrothermal Anti-icing Systems 
A. Propeller, Spinner and Cowl De-icing 


The propellers, spinners and cowls are de-iced by heating mats enerpizea Й 
by variable-frequency three-phase power. Each engine 15 de-iced by x 
three systems, two of which are cycling (propellers and spinner, cowl 
shedding area) and one continuous (cowl parting strip). The three systems 
for each engine are together controlled by a control switch marked OFF, 
NORMAL, and TEST. Power is fed, through the ice protection master 
switch or the ice detector unit, to the mats of an engine when the сопіг 
switch is at NORMAL and the related power lever is above the flight idle 
position. 


When the systems аге in operation, a pair of green cycling window jights 
for each engine, marked PROP and COWL, illuminate as power 15 applied 
to the cyclic systems of the engine. The three systems each have опе 
green READY light and one amber PARTIAL FAILURKE iight. Whena 
control switch is placed to TEST, the three green READY lights will 
illuminate and the PROP and COWL windows will cycle denoting circuit 
continuity. The illumination of an amber PARTIAL FAILURE light will 
indicate the failure of one or two phases ot the power supply to that 
particular system. However, the system can still be operated. in the 
control switch OFF position, power is disconnected from the circuits of 


que 


the related engine. 


The cyclic power to the propellers, spinners and cowl shedding areas is 
controlled by a timer control unit. Two units are installed and either inay 
be selected by the timer selector switch which is marked MAIN- 
STANDBY. А choice of two cycling speeds is provided by a switch marked 
FAST and SLOW. In the FAST position, used for ambient temperatures 
above -8 С, the engines sequentially receive power for 20 seconds and 
then power shuts off for 60 seconds. In the SLOW setting, used for 
ambient temperatures below -8° C, power is on for 60 seconds and cff 

for 180 seconds. The timer cycles the propellers, spinners and cowl 
shedding mats in the following sequence: 


(1) No. | position - No. | propellers and spinner and No. | and 3 cow! 
shedding mats. 


(2) No.2 position - No.2 propellers and spinner and No. 2 and 4 cowl 
shedding mats. 


(3) No.3 position - No. 3 propellers and spinner. 


(4) No.4 position - No. 4 propellers and spinner. 
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The timer automatically resets to No. 1 position when the system is off 

so that when power is reapplied, a new cycle is started. The timer TEST- 
NORMAL switch enables the timer unit to be checked. When the switch is 
piaced to TEST, the window lights cycle but no power is applied to the 
heating mats. 


B. МасеПе Scoop Anti-icing 
The nacelle scoop of each engine is fitted with electrical anti-ice mats 
energized by variable-frequency three-phase power. The heated areas 
of each inner nacelle scoop are the nose piece, the three vertical splitters 
and the first bend in the main intake duct. The heated areas of each outer 
nacelle scoop are the nose piece, two vertical splitters and one horizontal 
splitter. 


A TEST-NORMAL-OFF control switch, a PARTIAL FAILURE warning 
light and FULL HEAT light are provided for each nacelie scoop, the 
FULL HEAT light illuminating when the mats are energized. To prevent 
damage to the heater mats, the circuits are deactivated Бу a ground 
safety switch when the aircraít is on the ground. By placing the controi 
switch to TEST, the ground safety switch is by-passed for the appropriate 
engine and the respective FULL HEAT light illuminates. With the control 
switch in the NORMAL, position, 28-volt d.c. energizes the nacelle scoop 
ромег rclay through the ice protection master control, the ground safety 
relay and three thermal switches. The variable-frequency supply is 
connected to the heater elements through the power relay. The thermal 
switcnes cycle the heaters by making and breaking the power relay coii 
Circuits. With the control switch in the OFF position, power is discon- 
nected from the system. Failure of one ог two phases of the power supply 
to à nacelle scoop is indicated by the illumination of the associated 
PARTIAL FAILURE light. The system may still be operated under these 


conditions. 
G. Fin Air Intake Scoop Anti-icing 


ihe heating mats оп the tail fin air intake scoop and on the scoop splitter 
operate їп à similar manner to the nacelle scoop mats. А TEST-NORMAL- 
OFF control switch controls the circuit which incorporates an amber 
РАА г FAIL light for the intake and splitter, а FULL HEAT FIN light for 
tbe intake and a FULL HEAT light for the splitter. A safety cut-out relay 
breaks the circuit when the aircraft 15 on the ground. The TEST position 
of the control switch by-passes the safety relay and illuminates both FULL 
HEAT lights. The amber PART FAIL light illuminates when there is а 
‘allure of one or two phases of the power supply. The mats are cycled by 

а thermoswitch, an overheat thermoswitch also being installed. The 
circuit is master controlled by the ice protection master switch. 
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D. Elevator Horn Anti-icing 


Anti-icing of the elevator horns is accomplished by heating mats energized 
by variable-frequency three-phase power. Each elevator horn has its own 
control unit and circuit. The control units are of the magnetic-anmiplitier 
type and are set to maintain horn balance temperatures between 55°С and 
60°С. Each control unit incorporates a fail safe circuit which ensures that 
the horn balance heating elements remain energized if automatic cortrol 
system fails. Power to the mats is fed through the ice protection master 
relay and the ground safety relay. 


The controls and indicators for the system consist of two сопігоі switches, 
two power on window lights, a green READY light, an amber FAIL iight Ë 
and a low power ground cycle switch. Each control switch is marked 
TEST-NORMAL-OFF and has a power on window light mounted above it. | 
When a control switch is in the NORMAL position, the applicable window 
illuminates, indicating that power is on the heaters of that side. The 
green READY light illuminates when either control switch is selected to 
TEST but remains extinguished during normal operation The FAIL 
indicator light illuminates when a phase failure occurs in the power 
supply. The system may be operated under this condition. 


lo permit the system to be tested on the ground, a low power grourd cycie 
switch is provided. Placing the switch to GRD TEST by-passes the ground 
safety relay, applies a low voltage to cycle the mats and illurninste the 
power on windows, 


bJ 


Windshield Anti-icing 


The windshield is composed of seven NESA glass panels designated, clock- 
wise from the port side, as follows; LH side, LH DV (direct vision), LH 
main, front, RH main, RH DV, RH side. The LH and RH side windows are 
demisted only and the remainder are anti-iced. 


Temperature sensors, magnetic amplifier control units and control relays 
operate in conjunction with each other to supply high or iow voltages to 
maintain a nominal windshield temperature of 38° C. A failure of a sensor 
automatically disconnects power from the associated windshield: The 
circuitry is wired through the ground safety relay and is so designed that 
low voltage heat only is applied to the windshields when the aircraft is on 
the ground. 


The windshield controls and indicators are located on the pilots overhead 
panel and consist of a pilots control switch, a co-pilots control switch, 

five flag indicators and a test switch (Ref. Fig.6). The pilots control switch 
is marked BOTH, LH MAIN ONLY, LH & RH DV ONLY, and the co-pilots 
control switch is marked BOTH, RH MAIN ONLY, FRONT ONLY. By 
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selective positioning of both control switches, it is possible to isolate the 
power to the front, LH or RH main windows or both DV windows. The iive 
flag indicators, one representing each of the five forward windows, incicate 
by ON or OFF flags whether or not load is applied to the windshields. 


The heat selector switch is a three-position switch marked HIGH HEAT, 
LOW HEAT and GROUND TEST. The GROUND TEST position permits 
testing of the high voltage heat elements while the aircraft is on the 
ground. To ground test the windshields, the control switches are placed 
to BOTH and the heat selector switch held іп the GROUND TEST position 
only until the flag indicators show ON flags. Care should be exercisea 
that the windshields are not overheated when being tested. The HIGH 
HEA T position is selected when ambient temperatures are below -^ С. 
and LOW HEAT when ambient temperatures are above -57С. 


The LH апа RH side windows are automatically demisted when either of 
the control switches is placed to any position other than OFF. Thern.ai 
sensing elements maintain a heat of 37.8" C. The windshield anti-icing 
system is not controlled by the ice protection master switch. ' o maintain 
impact strength, windshield heat must be on during all take-off and flight 
conditions. 


Е. Рио Tube Anti-icing 


The two pairs of pitot tubes are anti-iced by integral electrically heated 
elements energized by 28-volt single-phase constant-frequency a.c. 
power. The power supply is controlled by a pitot tube ON-OFF switch 
located on the pilots overhead panel. 


Three loadmeters, located adjacent to the pitot tube switch, are operated 
through current transformers when the pitot tube heater power supply 
circuits are energized. Тһе loadmeters are marked PILOT, ART FEEL, СО- 
PILOT and indicate the load on the port outer tube, the two inboard tubes 
and the starboard outer tube respectively. In addition, each pitot tube 
has a warning system which alerts the pilot when pitot heat has failed. 
Pitot tube heat is not master controlled by the ice protection master 
switch. 


G. Drain Anti-icing Бена | 
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Rudder Jack Box Anti-icing 


A heater jacket, covering the entire rudder jack box, is provided to 
prevent or overcome jamming of rudder controls caused by freezing of 
moisture in jack box. The heater operation is controlled by two thermal 
switches, mounted on the heater jacket, which control the heater 


elements on demand, and by a master switch, marked ON-OFF, located 
on the systems operators anti-icing control panel. 
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n Engine Anti-icing 
A. Engine Anti-icing (Air) 
To prevent the formation of ісе in each engine when operating in iow 
temperatures, an electrically controlled anti-icing systeim uses hot air, 
tapped from the final stage of the HP compressor to heat tne LP compres- 
sor inlet guide vanes and first stage stator blades (Ref. Fig. 7). Hot air 
from the same source is also used to heat the three lower struts oi the air 
intake casing and the lips of the oil cooler inlet duct. An electricaáii 
actuated gate valve controls the hot air supply. 
Тһе gate valves of the four engines are actuated together through an engine 
guide vanes anti-icing switch on the systems operators Overhead patet. 
The switch is marked NORMAL апа OFF and is master controlice by the 
ice protection master switch. When the ice protection master switch от 
the engine guide vanes switch is in the OFF position, the gate valves are 
closed. When the engine guide vanes switch is in NORMAL and the ice 
protection master switch 15 ON, the valves are controlled by nic roswitches 
operated by their respective engine power levers. Below тодо (11, OC) LP 
rpm, the gate valve is fully open. Should the engine power levers ђе set 
to give an engine speed ol over 1595 (11, 500) LP rpm, the waive js 
repositioned to adrnit a lesser amount of air for anti-icing. The master 
caution lights and the four ENGINE BLEED windows on each annunciator 
panel iliuminate whenever air is being bled from the engines, thereby 
warning the pilots that for any particular power lever setting there will be 
a reduction in the normal power output. 
D. Engine Anti-icing (Oil) 
The upper four intake struts are heated by return oil which passes tnrough 
the struts prior to being delivered through the cooler to the tank, the heat 
of the oil in the tank helping to prevent ice formation in the intake casing. 
8. Rain Protection 
A. Windshield Wipers 
Windshield wipers are provided for the LH and RH main windshieid panels. 
each wiper being operated by its own 1/5-hp electric motor. Each motor 
is controlled independently by its respective switch on the pilots or со- 
pilots side panel. The four positions of each switch are PARK, OFF, FAST, 
and SLOW. The PARK position is spring loaded to the OFF position. in 
the SLOW position, the wiper blades operate at between 135 and 145 strokes 
per minute ond in the FAST position, operate at between 265 and 275 strokes 
per minute. Use of the wiper blades over dry glass shoulc be avoided. 
The pilots wiper motor is powered from the constant-frequency a.c. bus 
А and the co-pilots from constant-frequency a.c. bus B. 
26 | 1 3 
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9. Power Sources 


The circuit-breakers and power sources for the ice and rain protection 
systems are as follows: 


(1) Constant-frequency Bus Panel A | Quantity 
Pilots Windshield - Windshield Wiper 3 
Pilots Windshield - A/I Control - LH Main 1 
Pilots Windshield - А/І Control - LH & RH DV 1 
Pilots Windshield - A/I Power - LH Mann 2 
Pilots Windshield - A/I Power - LH DV & RH DV 4 
Tail A/I Control - Horizontal Stabilizer | 1 
Tail A/1 Control - Vertical Fim | 1 
А? Timer Standby 1 
Pitot Tube Heater - Pilot 1 


(i) C.onstant-frequency Bus Panel B 


C o-piiots Windshield - Windshield Wiper 3 
Go-pilots Windshield - A/I osten - RH Main l 
Co-pilots Windshield - A/I Control - Front 1 
f2o-pilots Windshield - A/I Power - RH Main 2 
Co-piiots Windshield - A/I Power - Front 2 
Co-pilots Windshield - A/I Power - Demist 2 
гле Horn - Anti-ice Control LH and КН 2 
A/I Timer Main 1 
Pitot Tube Heaters - Co-pilot | 1 
Pitot Tube Heaters - Artificial Feel LH and RH 2 
Rudder Jack Box Heater 1 
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Wing Anti-ice Controls - LH Outbd and Inbd 2 
` Wing Anti-ice Controls - RH Outbd and Inbd 2 
(3) D.C. Маш Bus Panel 
Temp Indicators - Skin Temp - Wing and Tail 2 
De-ice Indicator Lights - Props | 
De-ice Indicator Lights - Cowl Shed Mats 
De-ice Indicator Lights - Cowl Parting Strips i 
Wing A/I Air Cond. Change Over Relay | 
De-ice Ready Indicator Lights Test i 


Props апа Cowls De-icing - MainControlNosl, 2, 3and^ 4 
Props and Cowls De-icing - Timer Sel. Relay | 
Props апа Cowls De-icing - Test | 


Props апа Cowls De-icing - Standby 


Control Nos 1, 2, 3 and 4 4 
Engine Guide Vane Anti-icing Nos 1, 2, 3, and 4 4 
Ice protection Master Control 1 
Deleted 
Windshield A/I Control - A/I Test and De-mist ] 
Windshieid A/I Control - Front 1 
Windshield A/I Control - RH Main И 
Elevator Horn А/1 Power Relay Control LH and RH 2 
Elevator Horn A/I Indicator 1 
Fin Scoop A/I - Indicator 1 
Fin Scoop A/I - Control 1 
15 May 81 Section 13 
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Fin Scoop A/I - Flap Indicator 
Nacelle Scoop A/I - Control Nos 1, 2, 3 and 4 
Nacelle Scoop A/I - Indicators Nos 1, 2, 3 and 4 


Wing A/I - Mod Valve Emergency Close 


Ving A/I - Modulator and Spill Valves LH Inboard and 
Qutboard 


Wing А/1- Modulator and Spill Valves RH Inboard and 
Outboard 


Wing A/I - Exhaust Flap Acutator LH and КН 
Wing A/I - Control LH and RH 


D.C. Essential Bus Panel Б 


Empennage A/I Control - Fuel S/O. Valve Мо. 1 апа No. 2 


Еапреппаре A/I Control - Vertical Fin and Horiz 
otabilizer 


irnpennage A/I Control - Ice Detection 

Windshield A/I Control - LH and RH DV 

Windshield A/I Control - ЕН Main 

Wing A/I Overheat Warning ~ LH Inboard and Outboard 
Wing A/I Overheat Warning - RH Inboard and Outboard 
Variable-frequency A.C. Panel 


Lin Scoop Ay] 


llevator Horn A/I LH and RI 

Nacelle Scoops A/I Nos 1, 2, 3 апа 4 

engine Cowl Shedding Mats De-ice Nos 1, 2, 3 and 4 
Engine Cowl Parting Strips De-ice Nos 1, 2, 3 and 4 


Propelicr and Spinner De-icing Nos 1, 2, 3 and 4 
(Limiter Protected) 
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С SECTION 14 


INSTRUMENTS 


General 


Each pilots instrument panel mounts the following flight and navigation instru- 
ments: airspeed indicator, machmeter, altimeter, turn and bank indicator, 
rate-of-climb indicator, approach horizon, course indicator and radio magne- 
tic indicator (RMI). A magnetic compass is installed above the anti-glare 
shroud in the windshield vee. 


The centre instrument panel mounts the following engine instruments for each 
engine: torquemeter, low pressure compressor and high pressure compressor 
tachometers, turbine gas temperature indicator, fuel flow indicator, oil pres- 

sure indicator, oil temperature indicator and fuel idling throttle valve position 
indicator. 


Miscellaneous instruments include an auto pilot trim indicator,clocks, free air 
temperature indicator, flap position indicator and landing gear position indica- 
tor on the centre instrument panel, a rudder trim and an aileron trim indicator 
on the pedestal and five control surface position indicators on the pilots side 
panel. | 


In addition to the above engine instruments, two HP turbine oil temperature 
dual indicators are installed on the lower instrument panel at the systems 
operators station. 


For those flight and engine instruments bearing limitation markings, refer to 
Figure l. 


Flight Instruments 


A. Airspeed Indicators 


The pilots airspeed indicators are both of the maximum safe airspeed 
type and are calibrated from 40 to 400 knots. The maximum safe air- 
speed is indicated by the twin pointer barber pole. An adjusting knob on 
the indicator is used for setting the twin pointer barber pole. A fixed 
peripheral arrowhead is preset against the .63 Mach number. 


At sea level, the SL pointer indicates the permissible Умо. From sea 
level to 20, 000 feet, the permissible Удо varies linearly between Ше 
SL and 20 pointers. For example, at 10,000 feet the permissible VMO 
is just half- way between the SL and 20 pointers. At 20, 000 feet and 
above, the 20 pointer indicates either the permissible Vo or the air- 
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TEMPERATURE INDICATOR TORQUE PRESSURE INDICATOR ОҢ PRESSURE INDICATOR 


CIRCULAR GREEN 200°C TO 715°C CIRCULAR GREEN 0 PS! ТО 532 PSI CIRCULAR YELLOW 10 PSI TO 40 PS! 
CIRCULAR YELLOW AT 715°C TO 7350C CIRCULAR YELLOW 532 PS1 ТО 600 PSI RED RADIAL АТ 38 PSI 

RED DOTS АТ 7350C TO 7900C WHITE INDEX MARK CIRCULAR GREEN 40 PSI TO 55 PS! 
RED RADIAL АТ 790°C WHITE INDEX MARK 

WHITE RADIAL AT 800°C 

WHITE INDEX MARK t 


5 ` 2 f а Жы 
4 | ` 


MACH 4— 
NUMBER 


AIRSPEED 


100 KNOTS 


AIRSPEED INDICATOR OIL TEMPERATURE INDICATOR MACHMETER 
ARROW АТ, 63 MACH RED RADIAL АТ -30°C RED RADIAL АТ. 63 MACH 
CIRCULAR YELLOW АТ. 30°C TO -150C WHITE INDEX MARK 


CIRCULAR GREEN AT -15°C TO 100°C 
RED RADIAL АТ 1000C 
WHITE INDEX MARK 


о. 
`` PERCENT 


| 
| 100 e 109 V 


| 2 k 
в Съб ©", 
М / 


-$0 


ғ 


ғы 


LP COMPRESSOR RPM INDICATOR HP COMPRESSOR RPM INDICATOR HP TURBINE OIL 
TEMPERATURE INDICATOR 


CIKCULAR. YELLOW 19 6% TO 42. 5% CIRCULAR GREEN 34. 7% TO 100. 9% 

CIRCULAR BID 42. 5% TO 55. 6% CIRCULAR YELLOW 100. 9% TO 102% 

CIRCULAR GREEN 55 6% TO 95% SHORT RED RADIAL AT 102% г 
CIRCULAR YELLOW 95% TO 100% WHITE RADIAL AT 105, 5% 

RED RACIAL AT 100% WHITE INDEX MARK 


WHITE RADIA! АТ 110% 
WHITE INDEX MARK 


LEGEND MET) vow GREEN 1404-ОМ-14-2с 
Flight and Engine instrument Markings 
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speed corresponding to the permissible Muyo, whichever is the lesser. 
Prior to each take-off, the SL pointer is set to the SL Умо shown for the 
appropriate zero fuel weight and must not be reset in flight. For Умо 
speeds at various zero fuel weights, refer to Section 3, Airspeed 
Limitations. 


The airspeed indicator at the navigators station is of the standard type 
and is calibrated from 50 to 425 knots. 
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Machmeters 


The machmeters are of the conventional subsonic type, calibrated from 
0.3 to 1.0 mach number. Readings can be made to within .01 mach number 
and accuracy is between .01 and .02. The instruments will operate at 
pressure altitudes between 0 and 50,000 feet. 


Turn and Bank Indicators 


Two turn and bank indicators are installed in the aircraft, one each on the 
pilots and co-pilots instrument panels. Power for the pilots turn and bank 
indicator is supplied from the constant-frequency a.c. panel A and for the 
co-pilots turn and bank indicator from constant-frequency a.c. panel B. A 
warning flag is displayed when power is removed from the instrument. 


Approach Horizons, Course Indicators and Radio Magnetic Indicators 


For a description of the approach horizons, course indicators and radio 
magnetic indicators, refer to Section 18. Both pilots approach horizons 
and ccurse indicators are powered from the constant-frequency a.c. bus 
systems. The pilots RMI is powered by the constant-frequency a.c. and 
d.c. essential buses, the co-pilots RMI by the constant-frequency a.c. 
and d.c. main buses. 


Magnetic Compass 


A direct-reading vertically mounted magnetic compass is installed above 
the anti-glare shroud in the windshield vee. The compass is of the air 
chamber type with a built-in compensator. 


3. Engine Instruments 


A. 


Torquemeter Pressure Indication 


A self-synchronous torquemeter pressure indicating system, consisting of 
a transmitter and an indicator, is provided for each engine. The trans- 
mitter is subject to pressure tapped from the oil feed to one of the torque- 
meter cylinders. Variation in pressure is sensed in the transmitter by a 
Bourdon tube which alters the angular position of the rotor and so changes 
the voltage output of the stator windings. The indicator registers the 
angular position of the transmitter rotor in terms of pounds per square 
inch. Power is supplied to the system through a circuit-breaker on the 
constant-frequency a.c. panelat the main distribution panel. 


LP Compressor and HP Compressor Tachometers 


Each engine has two tachometers, an LP compressor tachometer and a HP 
compressor tachometer. The LP compressor tachometer expresses LP 
compressor speed as a percentage of 15,280 LP rpm. The HP compressor 
tachometer expresses HP compressor speed as a percentage of 17,650 HP 
rpm. | 
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NOTE: Тһе LP take-off rpm reading is 99.8%, equivalent to 15,250 LP 
rpm. 


Engine tachometers are selí- generating and do not require power from the 
aircraft electrical system. 


BA. Engine Synchroscope 
The synchroscope is electrically connected into the tachometer-generators 
of all four engines and is used to indicate the difference in speed between 
the master engine (engine No. 3) and the other three engines, Three small 
double-ended pointers on the face of the instrument are marked 1, 2 and 
4. The direction and speed of the rotation of each pointer indicates the 
difference in speed between the engine indicated and the master engine, 
Clockwise rotation of the pointer indicates that the engine is running 
faster than the master, counter-clockwise indicates itis running slower, 


D ———M———— m. 


The temperature of the gas entering the turbine of each engine is measured 
by ten pairs of thermocouples, equally spaced around the periphery of the 
nozzle box of each engine in line with the low pressure turbine nozzle 

guide vanes, and is indicated on an indicator for each engine on the centre 
instrument panel. The indicators are powered by the constant-frequency 
a.C. system with the circuit-breakers on the main distribution panel. A 
warning flag is incorporated in each indicator to show power failure. 


D. Fuel Flowmeters 


س 


| نم‎ шн eR ад 


For a description of the fuel flowmeters, refer to Section 17. Power for 
the fuel flow indicating system is obtained from the constant-frequency 
a.c. system and the d.c. essential bus. 


E. Oil Pressure Indicators 


Engine oil pressure is measured by a synchro transmitter mounted on the 
high pressure wheelcase and is presented in pounds per square inch оп an 
indicator for each engine. Power for the indicators is obtained from the 
constant-frequency a.c. system through circuit-breakers on the main 
distribution panel. 


F. Oil Temperature Indicators 


The oil temperature indicating system for each engine consists of^an elec- 
trical resistance-type bulb installed at the oil pressure pump inlet and an 
indicator on the lower centre instrument panel. Power for each engine 
system is supplied from the d.c. essential bus B at the main distribution 
panel through circuit-breakers, one for each indicator, 
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Oil temperature at the HP turbine is measured by a thermometer bulb 
located in the scavenge line immediately downstream of the HP turbine 
bearing. Dual temperature indicators are mounted on the systems 
operators lower instrument panel. Power for the system is suppliedfrom 
the d.c. essential bus through circuit-breakers, one for each indicator. 


G. Fuel Idling Throttle Valve Position Indicators 


Four fuel idling throttle valve-position indicators, one for each engine, 
are mounted on the centre instrument panel, Each indicator is of the flag 
type and displays HIGH when the valve is open, LOW when the valve is 
closed, and diagonal strips when the valve is in transit or de-energized. 
The valves and indicators are energized from the d.c. essential bus, 
panel A. 
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4. Miscellaneous Instruments 
Power sources for the following position indicating instruments are: The wing 
flap indicator and the landing gear position indicator powered by the d.c. 
essential bus; the aileron trim and rudder trim indicators powered by the d.c. 
main bus; the control surface position indicators, consisting of one rudder, 
two aileron and two elevator indicators all powered through one circuit-breaker 
on the d.c. main bus. 


The free air temperature indicator on the centre instrument panel is powered 
by the d.c. main bus. 


5.  Fitot-Static System 


The pitot-static system consists ої four electrically heated pressure heads, 
nine static vents, a selector valve, drain fittings and the necessary lines. For 
a schematic of the pitot-static system, refer to Figure 2. 


The pressure heads are arranged in pairs on each side of the nose, The port 
outer head supplies dynamic pressure to the pilots airspeed indicator and 
machmeter, The two inboard heads serve the artificial feel simulator control 
valve, the wing spoiler differential pressure switch and 

the flight recorder. Dynamic pressure from the starboard outer head 
is applied to the co-pilots airspeed indicator and machmeter at alltimes, and 
to the air data sensor and navigators airspeed indicator when the selector 
valve is at NORMAL. 


Eight static vents are arranged in two quadruple assemblies, located one on 
each side of the nose, The vents provide the source of static air for the air- 
speed indicator, machmeter, rate-of-climb and altimeter instruments, the 
wing spoiler differential and cabin differential pressure switch, the air data 
sensor, the cabin differential pressure indicator, cabin pressure control, 
artificial feel simulator control valve, the forward cabin pressure outflow 
valve and : the flight recorder, А static | 
vent on the starboard side of the rear fuselage feeds static air to the two rear 
cabin pressure outflow valves. 


А. Pitot-Static Selector Valve 


A two-position selector, located on co-pilots side panel, will shut off pitot 
and static pressures to the auto pilot air data sensor and the navigators 
airspeed indicator and altimeter when the valve is placed to CO- PILOT 
INSTR. ONLY. In NORMAL, the air data sensor and navigators instru- 
ments receive pitot and static pressures. The co-pilots instruments are 
connected upstream of the selector valve and receive pitot and static pres- 
sure at all times. 
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Pitot-Static System - Schematic 


Figure 2 
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6. Maximum Operating Airspeed Aural Warning System 
The maximum operating airspeed aural warning system is used to inform the 
pilot that the aircraft has exceeded the maximum operating speed for the 
selected zero fuel weight. This is accomplished by an aural warning device 
(cricket tone) activated by the airspeed warning switch. The airspeed warning 
switch is preset to the zero fuel weight of the aircraft. А test switch is pro- 
vided to enable the pilot to test the operation of the system. 


А. Airspeed Warning Switch 


The airspeed warning switch unit is located on the main electricaldistri- 
bution panel and contains a cam-adjusted switch. To adjust the switch, a 
knob is provided at the left-hand bottom corner on the face of the unit. 
For different zero fuel weights, the knob is rotated until the index pointer 
indicates the correct weight on the graduated scale. 


B. Aural Warning System Test Switch 


To simulate the overspeed condition, a test switch is located to the left 
of the airspeed warning switch. The switch is used to test the aural 
warning system, but does not check the mechanical operation. 


C. Operation 


The airspeed warning switch power is supplied from the 28-volt d.c. 
emergency bus, which energizes the control relay inside the unit and 
opens the relay contacts. When the aircraft exceeds the maximum 
operating speed, 28-volt d.c. power is fed to the aural warning device. 
The warning device (cricket tone), located on the main electrical distri- 
bution panel, operates until the airspeed is reduced to the maximum 
operating speed. 


26 May 64 | Section l4 
Page 7 


жауа 
CANAD AIR 


operating manual 


ALTIMETERS 


Three sensitive altimeters are installed, one each on the pilots, 
co-pilots, plus the Mode 'C' Transponder encoding altimeter in- 
stalled at Navigators station. The instruments are connected 

to the aircraft static system and measure the pressure of the at- 
mosphere by means of an aneroid assembly. Each instrument has a 
‘barometric scale which may be set by a small knob situated at the 
bottom left corner of the instrument. The pilots and co-pilots 
altimeters are provided with internal lighting, while the Navi- 
gators is externally illuminated by eyebrow lighting. 


OERVICEABILITY CHECK 


All three altimeters should be set of QNH which should be obtained 
immediately prior to the check. The altimeters should then read 
the same altitude as the airfield elevations + the following 
tolerances. 


AIRFIELD ELEVATION (FEET) ` TOLERANCE (+ FEET) 

- 1000 50 

Ø 50 

+ 500 50 
1000 50 

2000 55 

3000 60 

000 60 

6000 65 

8000 85 
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~ SECTION 15 
LANDING GEAR 


l. General 


The landing gear is a fully retractable tricycle type incorporating oleo- 
pneumatic shock struts. The main landing gear retracts rearward into the 
inboard nacelles and the nose landing gear forward into the fuselage. When 
retracted, the gears are completely enclosed by doors within the faired lines 
of the nacelles and the forward fuselage. 


The main landing gear consists of two identical units, each consisting of a 
four-wheeled bogie pivoted on an oleo-pneumatic shock strut, the strut being 
hinged at its upper end to «ће. wing box spar. А telescopic radius rod locks | 
each unit in the down position. When retracted, each gear is retained in the 
up position by an uplock. | 


The nose landing gear consists of ап oleo-pneumatic shock strut with a live 
axle, mounting co-rotating dual wheels to provide shimmy damping. The shock 
strut is swung from a cross-beam in the nose of the fuselage, is laterally 
braced by struts and has a folding radius rod which transmits fore-and-aft 
loads. When retracted, the nose gear is retained in the up position by an 
uplock. 


Each main wheel incorporates a hydraulically operated individual brake unit 
and an anti-skid system is provided which automatically prevents the wheels 
from skidding, thereby permitting the required maximum braking pressure to 
be utilized at all times. 


The nose landing gear is steerable and has a self-centering device incorpo- 
rated in the shock strut to ensure that, when extended, the shock strut returns 
to the central position. 


The doors which enclose each main gear in the nacelles are arranged in three 
pairs and are operated through mechanical linkage by the gear. The forward 
and centre pairs open and remain open when the gear is lowered, while the 
rear pair, after opening to permit passage of the gear, return to the closed 
position. 


The nose gear doors are arranged in two pairs and are operated through 
mechanical linkage by the nose landing gear. When the nose gear is lowered, 
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the rear pair of doors open and remain open, whereas the forward pair, after 
opening to permit transit of the gear, return to the closed position. 

The landing gear is controlled by a seiector lever located on the landing gear 
control panel. The landing gear is retracted and lowered by hydraulic pres- 
sure supplied by the aircraft hydraulic system. Provision is made for lower- 
ing the landing gear in an emergency by air from an emergency air system, 
or by a direct circuit from the hydraulic hand pump. 


The aircraít has various safety circuits which are controiled by one or more 
of the three ground safety microswitches, one on each shock strut. These 


lever from the down position when one or both of the main gear shock struts 
are compressed. Another circuit, controlled by the microswitch on the nose 
shock strut, ensures that nose wheel steering is only possible when the 
microswitch is energized by compression of the shock strut. 


2. Operation (Ref. Fig. 1) 


Operation of the landing gear: Бу means of the hydraulic power system is as 
follows: Movement of the landing gear selector lever mechanically operates 
the electrical circuits of the main and nose landing gear solenoid-operated 
selector valves to direct pressure fluid to the landing gear up or down lines, 
according to the selection made. Lines not in use as pressure supply serve as 
return. 


When an UP selection is made, pressure fluid is supplied by the main landing 
gear selector valve, via restrictors, to the bogie actuators to rotate and lock 
the bogies in position behind the respective shock struts. At the same time, 
pressure fluid supplied to the uplock actuators withdraws the respective 
actuator pistons out of contact with the actuating levers. Pressure fluid is 
also supplied to the inlet side of the jettison valve in the main gear circuit, 
and to the two bogie-actuated sequence valves. These two sequence valves 
are actuated by the réspective bogies on attaining the fully rotated position. 
Actuation of the sequence valves directs fluid to the radius rods to break the 
downlocks and, via restrictors, to the two main gear actuators to retract the 
gears. 


Engagement of a gear with the uplock actuates the uplock microswitch to give 
indication at the pilots station that the gear is locked up. The actuation of 

both gear uplock microswitches removes power from the main landing gear 
selector valve, permitting the valve to return to the neutral position, thereby 
relieving hydraulic pressure from the up lines. Fluid displaced from the down 
lines passes through the selector valve and via the hand pump suction line, to | 
the reservoir. 
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Simultaneously, pressure fluid is supplied, via a restrictor, to the nose 
landing gear selector valve, the valve directing the fluid to the uplock actuator 
to withdraw the piston, to the downlock to release the lock, and, through a 
restrictor, to the nose gear actuator to retract the gear. Pressure fluid is 
also directed to the inlet side of the nose gear jettison valve. Engagement of 
the gear with the uplock actuates the uplock microswitch to give indication at 
the pilots station that the nose gear is locked up. Actuation of the microswitch 
also removes electrical power from the nose landing gear selector valve, 
permitting the valve to return to the neutral position and thereby relieving 
hydraulic pressure from the nose gear up lines. Fluid displaced from the down 
lines passes through the selector valve and a check valve into the return line 
to the hydraulic reservoir. 


When a down selection is made, pressure fluid is supplied through the main 
landing gear selector valve, via the respective shuttle valves, to the uplock 
actuators to release the uplocks and to the main gear actuators to lower the 
main gears. Fluid is also supplied to the down sequence valves. These are 
actuated by strikers on the radius rods, when the gear is fully extended, to 
direct the pressure fluid, via the respective shuttle valves, to the bogie 
actuators. The bogie actuators, on release of the internal locks, retract to 
rotate the bogies to the landing position. Actuation of a downlock microswitch 
by engagement of the downlock, together with actuation of the bogie rotation 
microswitch on the bogie attaining the landing position, gives indication at the 
pilots station that the gear is locked down. Fluid displaced from the up lines 
during gear lowering passes through the selector valve and via the hand pump 
suction line, to the reservoir. 


Simultaneously, pressure fluid is directed, via the restrictor in the supply 
line, to the nose landing gear selector valve. The selector valve directs the 
fluid to the nose gear uplock actuator, via the shuttle valve, to release the 
uplock and, via a restrictor and a shuttle valve, to the gear actuator to lower 
the gear. Pressure fluid is also directed to the nose wheel steering shut-off 
valve. Engagement of the nose gear with the downlock actuates the downlock 
microswitch to give indication at the pilots station that the nose gear is in the 
locked down position. Fluid displaced from the up lines passes through the 
nose landing gear selector valve and the check valve into the return line to the 
hydraulic reservoir. 


Operating Controls and Indicators (Ref.Fig.2) 


Operation of the landing gear is controlled from the landing gear control panel 
on the pilots lower centre instrument panel. The control panel contains the 
landing gear selector lever, three position indicators, a warning light test 
button, an emergency retract button, a bogie test button and a warning horn 
silence button. | 
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The landing gear selector lever is a two-position control marked UP and DN. 
A warning light is installed in the end of the lever which illuminates whenever 
one or more of the gears is in any position other than that selected. The light 
also illuminates, in conjunction with the sounding of a warning horn, if one or 
more of the power levers is in the retarded position when the aircraft is below 
8000 feet with the landing gear not in the locked down position. The warning 
light test button is provided to test the serviceability of the light. The horn 


silence button can be used to silence the horn, if desired. The warning horn will 


sound when the gear is up and the flaps are extend 0". Una hi 1- 
| tion, the horn silence button cannot ЫЕ һе fond suene қ ae кы 
The position of each of the three gears is displayed by individual indicators. 


When the nose and main gears are in the locked down position, each of the 
three indicators displays a wheel. When a gear is not locked in the position 
indicated by the landing gear selector lever, a diagonally striped disc shows 
in its indicator. When the gears are locked up, each indicator displays the 
word UP. 


The bogie test button is provided to confirm that the downlocks of the landing 
gear are engaged. The button is used when a down selection has been made 
and the warning light in the selector lever remains illuminated and one or 
both of the main gear indicators show a diagonal stripe. Operation of the 
button makes an independent ground for the downlock microswitch, and if 

a safe condition is then displayed, the downlocks are engaged and the fault 

is in the bogie rotation system. 


The emergency retract button is used when the solenoid lock on the landing 

gear selector lever fails to release after the aircraft has become airborne. 

Operation of the button bypasses the solenoid lock, allowing an up selection 
to be made. 


CAUTION: EMERGENCY USE OF THE LANDING GEAR SELECTOR LEVER 
LOCK OVERRIDE TO OBTAIN RETRACTION OF THE GEAR IS 
TO BE CONFINED TO AIRBORNE CONDITION ONLY, EMER- 
GENCY USE OF THEOVERRIDE DURING TAKE-OFF OR LANDING 
WITH THE WEIGHT OF THE AIRCRAFT ON THE LANDING 
GEAR MAY RESULT IN ONLY THE NOSE LANDING GEAR КЕ- 
TRACTING, SINCE THE MAIN LANDING GEAR BOGIE MUST 
ROTATE BEFORE THE DRAG STRUT CAN EXTEND AND ALLOW 
THE RETRACTION CYLINDER TO START RETRACTING THE 
MAIN LANDING GEAR. 


А. Emergency-Extension Switch 


An emergency extension switch is located below the landing gear^control 
pànel. The switch, guarded and safetied in the off position, is marked 
LANDING GEAR EMERG, EXTEN. When selected, a solenoid-operated 
valve on a 3000-psi air bottle opens to discharge compressed air into the 
emergency delivery lines to the down side of the landing gear actuator. 
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The system will extend and lock the gear down regardless of the position of 
the selector lever. After operation of the emergency extension switch, no 
attempt should be made to raise the landing gear until the air pressure in 
the lines has been released by operation of the emergency air vent valvo 
lever. 


Emergency Air Vent Valve Lever 


The emergency air vent valve lever is located on the floor of the flight 
compartment at the base of the MDP and is accessible through а panel marked 
EMERGENCY AIR VENT VALVE. The lever is normally in the up or closed 
position. After lowering the landing gear by the emergency extension switch, 
the air vent valve must be moved to the down or open position to vent over- 
board the air pressure in the emergency down lines. The lever should be left 
in the down position for sixty seconds and then returned to the up position 
before the hydraulic system is loaded or any attempt is made to raise the 
landing gear. Іп addition, the emergency air supply line incorporates a 
permanent bleed vented to atmosphere to prevent leakage of hydraulic fluid 
into the emergency down lines from hydraulically locking the gear. 


Handpump 


The handpump may be used to lower the landing gear or power the whecl brakes 
by moving the handpump manual selector valve from the safety wired MAIN 
SYSTEM position to the L.G. EMERG & BRAKE ACC position. Pressure developed 
by the handpump is then directed to an electrically operated valve. This 
valve is controlled by a two-position switch called HAND PUMP SELECTOR on 
the systems operators hydraulic control panel. The two positions are marked 
LANDING GEAR and EMERG BRAKE. 


In the LANDING GEAR position, the pressure is routed by a direct line to the 
landing gear uplocks and the down side of the actuators, extending and 
locking the gear. 


With the switch in the EMERG BRAKE position, the handpump pressure is rcuted 
to the brake accumulators, thus supplying braking power. 


Landing Gear Ground Lock Pins 


Landing gear ground lock pins are provided for the nose landing gear and 
each main landing gear. 


The nose landing gear ground lock pins should be fitted as soon as possible 
after the aircraft has landed and the taxi run is completed and are to 
remain fitted when the aircraft is towed or at rest. The pins are to be 
removed only for maintenance purposes when the aircraft is jacked up or 
prior to- flights 
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The main landing gear ground lock pins are not required except for gear 
retraction checks with the aircraft on jacks. The pins are not to be 
installed during ground running and taxiing. 


Nose Wheel Steering (Ref. Fig. 3) 


The nose wheel steering system provides directional control of the aircraft 

for ground manoeuvring. The system is controlled by hydraulic power which 
positions the nose wheels relative to the angle selected on a handwheel in the 
flight compartment. Hydraulic power is provided by the main hydraulic power 
system through the nose landing gear selector valve when the gear is selected 
down and the shock strut compressed. The steering can be rendered inoperative 
by a switch located adjacent to the steering nandwheel. 


Movement of the handwheel is transmitted through bevel gears and a torque 
tube to a cam assembly and the steering slide selector valve. Rotation of the 
cam assembly input shaft produces a linear movement ot the steering slide 
valve, which passes hydraulic pressure to one side of the actuator. The 
actuator cylinder is mounted on the rear of the leg in a trunnion mounting, the 
piston-rod being connected through a linkage and co-rotating sleeves to the 
toggle links and the nose wheels. Full movement of the actuator provides 50° 
of steering to each side of centre. 


To prevent the actuator from travelling full stroke each time it is operated, 

a follow-up drum, which forms part of the steering cam assembly, returns 
the steering slide selector valve to neutral when the nose wheels are correctly 
positioned in relation to the angle selected on the steering wheel. The drum is 
driven by a chain, cable and shaft system from the lower part of the shock 
strut. The steering actuator can be disconnected from the wheels when the 
aircraft is on the ground by a disconnect pin. This facilitates ground handling 
and permits the wheels to be turned through 360°. 


A microswitch is located at the lower end of the leg and is actuated by a cam 
on the rotating sleeve assembly. The microswitch operates a warning horn in 
the nose landing gear bay if the permissible towing angles are exceeded. A 
pointer at each side of the leg provides visual indication of the safe towing 
angles. If the aircraft leaves the ground with the nose wheels deflected, a 
self-centering cam assembly in the shock absorber returns the wheels to the 
neutral position so that the wheels can be retracted without damage. 


A. Nose Wheel Steering Control 


Controlfor the nose wheel steering consists of a handwheel and a discon- 
nect switch. The handwheel is located on the left side of the flight com- 

` partment convenient to the pilot. A raised pip on the periphery of the 
handwheel indicates the straight ahead position when at the top. The dis- 
connect switch, located adjacent to the handwheel, permits free castoring 
of the nose wheel when required. 


] Nov 62 | Section 15 
Page BA 


A A 
CANAD AIR 
pc 
operating manual 


5. Wheel Brakes (Ref. Fig. 4) 


The wheel brakes are powered from the aircraft hydraulic power system and 
controlled by the brake pedals at each pilots station. A brake control valve, 
located in the nose landing gear bay, is operated by mechanical linkage from 
the brake pedals. The brake pedals are interconnected to provide braking 
control from either pilots station. The left brake pedal at each pilois station 
controls the brakes on the port main landing gear, while the ripht pedals 
control the brakes on the starboard main landing gear. Differential Бгакрар 
is available and depends upon the forces applied to the brake реда в. Two 
parking brake control levers, mounted inboard of each pilots rudder pedais, 
are connected by mechanical linkage to the brake control valve. 


The brake hydraulic system is divided into two independent sub-systeris, 
designated No. | апа No, 2 brake sub-systems. The Мо. | sub-s стега sopplics 
pressure to the front brakes on each main landing gear, while the Nc. 2 sub- 
system powers the rear brakes. Thus failure of either sub-system will affect 
only the four brakes powered by that sub-system, reduced braking being 
available from the remaining serviceable sub-system. Pressure gauges for 
the two sub-systems are on the systems operators hydraulic control pancl. 


Brake system metering valve solenoids are energized through pround safety 
switches on the port main gear and nose landing gear and through contacts on Ë 
the landing gear warning light relay. When the weight of the aircrait is otf the | 
landing gear, the metering valve solenoids are energized and no brake pres- | 
sure is available to the wheels. This is to prevent possible damage to the 
landing gear resulting from the operation of brakes after take-off. 


With the aircraft on the ground, power to the ground saíety relays is removed] 
and the metering valve solenoids are de-energized to provide brak. pressure. 
Similarly, when опе or more power levers are below the FLIGHT IDLE Г 
position, the landing gear warning light relay is energized and power is 
removed from the metering valve solenoids to ensure that brake pressure is 
available regardless of the position of the ground safety switches. 


А Bendix electrohydraulic anti- skid system monitors the hydra ilic pressure 
in the wheel brake units. This system employs an electrical control to detect 
an incipient skid and prevents the skid by reducing the hydraulic pressure in 
the brake units. In the event of malfunction in the system, warning of which is 
given through the master caution lights and the pilots annunciator panels, а 
switch on the pilots overhead panel marked WHEEL BRAKES ANTI-SKID 
SYSTEM is used to de-energize Ше anti-skid system. 


6. Power Sources 


The circuit-breakers and power sources for the landing gear and anti- skid 
systems are as follows: 


'(1) Constant-frequency A.C. Bus Panel A Quantity 


Anti-skid Braking System 1 
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SECTION 16 


OXYGEN SYSTEM 


General 


A high-pressure fixed oxygen system supplies gaseous oxygen from a 
storage cylinder in the forward hold or from two (2) storage cylinders 
at the co-pilots position to individual pressure demand type regulators 
located one at each of the four crew stations. А portable oxygen unit, 
stowed underneath the pilots seat, will enable а crew member to move 
about the aircraft under conditions necessitating supplementary oxygen. 


Fixed Oxygen System 


The fixed oxygen system consists of an oxygen storage cylinder, a line 
valve, & pressure gauge, four diluter-demand regulators and four full- 
face oxygen masks. The masks are suitable for protective breathing pur- 
poses. 


Fixed Oxygen System (Modified System) 


The fixed oxygen system consists of two (2) oxygen storage cylinders, 
two (2) pressure gauges, four (4) pressure demand regulators and four 
(h) full-face oxygen masks. The masks are suitable for protective 
breathing purposes. | 


À. Oxygen Storage Cylinder 


The oxygen storage cylinder is located in the below-floor area, 
outboard of the port side of the forward hold. When fully charged 
to 1800 psi (70°F), the cylinder capacity is 1800 litres STPD. The 
cylinder is mounted horizontally with its shut-off valve and pressure 
gauge on the forward end. A safety disc is built into the head and 
ruptures at approximately 2800 psig. 


A.l. Oxygen Storage Cylinder (Modified System) 


The oxygen storage cylinders are located on the floor to the 
right of the co-pilots seat. When fully charged to 1800 psi 
(TOF), each cylinder capacity is 1800 litres STPD. The 
cylinders are mounted horizontally with the shut-off valve 
and pressure gauge on the aft end. A safety disc is built 
into the head and ruptures at approximately 2800 psig. 


15 May 81 Section 16 


Page 1 


/ Al 
С CANADAIR 
X Operating manual 
Deleted 


Oxygen System 
Figure 1 


Section 16 | 15 May 81 
Page 2 


e 


В. Line Valve and Pressure Gaugz UNMODIFIED SYSTEM 


A line valve, which controls the system supply, is located on ihe 
port side of the aircraft to the left of the pilots seat. А 
pressure gauge is located on the systems operators lower panel апа 
indicates system pressure when the cylinder valve and line valve is 
open. 


С. Diluter-Demand Regulators 


A narrow panel pressure-breathing diluter-demand regulator is located 
at each crew station. Тһе regulators operate automatically but over- 
ride controls are provided. Each regulator incorporates а blinker-type 
flow indicator and а relief valve which protects the regulator from 
excessive pressure. Two toggles are mounted on the regulators, а 
diluter toggle and an emergency control toggle. The two-position 
diluter toggle is marked 100% OXYGEN-NORMAL OXYGEN and the three- 
position emergency control toggle EMERGENCY-NORMAL-TEST MASK, the ТЕБТ 
MASK position being spring-loaded to NORMAL. 


When the diluter toggle is at NORMAL OXYGEN, the regulator will deliver 

on demand an air/oxygen mixture, the ratio which varies with cabin 
altitude, being automatically regulated by an integral aneroid. As the 
cabin altitude increases, the proportion of air decreases until at арргох1- 
mately 30,000 feet, 100% oxygen is delivered to the mask. Will the 

diluter toggle at 100% OXYGEN, the regulator will deliver on demand 100% 
oxygen at any altitude. 


Тһе NORMAL position of the emergency control toggle allows the regula- 
tor to deliver oxygen or oxygen/air mixture at ambient cabin pressure 
at cabin altitudes up to approximately 30,000 feet. ІТ this altitude 
is exceeded, the regulator will begin to deliver oxygen at a positive 
pressure increasing with altitude. If a positive pressure is required 
below 30,000 feet cabin altitude, the toggle may be placed in the 
EMERGENCY position and oxygen will be supplied under а positive pressure 
of 3.5 inches of water above cabin pressure. The TEST position of the 
toggle produces a flow under pressure of ll inches of water above cabin 
pressure. Тһе blinker-type flow indicator shows white when an inhala- 
tion. is made and oxygen is flowing through the regulator. When the 
inhalation ceases, the indicator blinker shows black. 


Portable Oxygen Unit 


The portable oxygen unit, stowed beneath the pilots seat, consists of a 
cylinder, pressure gauge, shut-off valve, demand regulator, face mask and 
hose. The cylinder is of the high-pressure type and when filled to 1800 аз 
(70°F) will provide 200 litres STPD. The demand regulator commences to ras 
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oxygen from the cylinder as soon as it senses the suction produced by 
the inhalation of the user, provided the cylinder shut-off valve is 


open. Тһе regulator supplies 100% oxygen and there is no dilution 
feature. 


A quick-disconnect fitting at the outlet of the regulator simplifies 
attachment and removal of the face mask hose. The face mask and hoso 
are interchangeable with those used in the fixed oxygen system. The 
full-face mask and demand-type regulator combine to make the assembly 
suitable for protective breathing. 
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Power Plant 


The power plant sections of the aircraft consist of the engine, cowling, engine 
mountings, equipment and accessories situated forward ої the aircraít firewall 
іп each пасеПе. In addition, the jet pipe extending from the tail-pipe on the 
engine to the wing trailing edge is considered as part of the power plant. The 
design of the power plant permits rapid removal and/or replacement oí the 
engine or engine quick-change unit. All plumbing forward of the aircraít fire- 
wall is fireproof or fire resistant and all fluid couplings which need to Бе dis- 
connected during engine or accessory change аге of the quick-disconnect self- 
sealing type. 


A. Engines 


The aircraft is powered by four Rolls-Royce Tyne 12 Mk515 high pressure 
ratio propeller-turbine engines incorporating two axial-flow compressors 
driven by separate turbines through coaxial shafts (Ref.Fig.1). Each 
engine develops, at static sea-level ISA conditions, an average of 5505 
shaft horsepower (SHP) at 99.8% (15,250) low pressure compressor 

rpm (LP rpm) with a jet thrust of 1110 pounds giving a total equivalent 
horse power (TEHP) of 5730. | 


The engine consists mainly of a six-stage low pressure compressor 
coupled to a three-stage turbine, a nine-stage high pressure compressor 
coupled toa single-stage turbine, and ten flame tubes. (Ref. Fig. 2.) The low 
pressure (LP) and high pressure (HP) compressor shafts are separate but 
concentric, the LP shaft driving a propeller via ап epicyclic-type reduction 
gear (0.064:1) which converts the engine speed to a value acceptable to the 
propeller. A torquemeter system, registering both positive and negative 
torque, is incorporated in the reduction gear. Both the engine and pro- 
peller rotate counter-clockwise when viewed from the rear. 


The combustion system is of the tubo-annular type and consists of ten 
flame tubes housed in a cylindrical chamber formed by the combustion 
chamber outer casing and an internal intermediate casing. Each flame 
tube is equipped with a fixed orifice duple burner projecting into the flame 
tube head. 
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Engine Accessories 
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The engine accessories are driven from two wheelcases located on the 
lower perimeter of the engine intermediate casing betwcen the LP and HP 
compressors. One wheelcase is driven from the LP compressor shaft and 
the other from the HP compressor shaft, via internal spur and bevel gears, 
an inclined shaft and a fore-and-aft horizontal shaft. An inclined shaft 
from the reduction gear drives the propeller control unit and the propeller 
synchrophasing unit. Aircraft accessories are driven, via a power take- 
off point on the LP wheelcase, from a gear-box mounted on the engine 
firewall, 


Firewalls and Ventilation 


Fire risk is minimized by dividing the engine bays into ventilated com- 
partments or zones by means of vertical and horizontal firewalls. A fire- 
seal, secured to the front flange of the integral heat shield surrounding the 
engine combustion chambers, in conjunction with a vertical airframe- 
mounted fireproof bulkhead, form a firewall which separates the relatively 
cool compressor compartment (Zone 1) from the hot combustion chamber 
section (Zone 2). 


Zone 2 is totally enclosed by the firewall and a fireseal incorporated in а 
vertical airframe-mounted bulkhead and also by a horizontal firewall 
beneath the combustion chambers which isolates Zone 2 from the engine- 
driven aircraft accessories section (Zone 1A). A compartment, known as 
the nacelle protected area, is bounded by a firewall, the wing front spar 
and the nacelle profile in that area. 


Fositive and Negative Torque System 
The positive torque system provides indication of engine power output and, 
in addition, provides a hydraulic balance to the torque applied to the re- 
duction gear annulus from the planet gears. The negative torque system is 
the engine component of the automatic drag limiting system (ADLS), a 
primary flight safety system which eliminates excessive drag in the event 
of engine failure or propeller malfunction, 


Automatic cancellation of this feature, under normal negative torque con- 
ditions when operating in the flight idling and Beta range, is obtained by 
providing a hydraulic balance to the reverse torque load applied to the 
reduction gear annulus. Although their duties and functions are separate, 
the torquemeter and negative torque systems are mechanically inter- 
dependent units. | 


The oil supply for the system is provided by a gear-type pump mounted in 
the reduction gear casing and driven by a spur gear bolted to the reduction 
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gear. The pump also delivers oil to a variable datum relief valve mounted 
on the rear face of the oil tank. The relief valve consists of the valve 
assembly and an operating shaft with an integral arm carrying a bearing 
capable of varying the spring loading of the valve. The operating shaft is 
connected to the power lever and the controls are so arranged that, when 
the power lever is in any position between take-off and cruise, the valve 
is open a fixed amount and oil spills into the reduction gear to scavenge 
and maintain a hydraulic load on torquemeter pistons. Any variation in | 
engine operating conditions results in movement of the annulus gear and 
consequent resetting of a spill valve. Resetting action of the spill valve 
corrects the hydraulic pressure so that it is maintained proportional to 
propeller shaft torque, thus restoring the state ог balance. If engine 
power faiis, the propeller windmills and the resultant torque rotates 

the annulus gear in reverse. The lug on the rim of the annulus gear then 
actuates a control linkage to the PCU to increase the propeller pitch and 
decrease the drag. 


With the power iever at the flight idling position and in the Beta range at 
touchdown, the relief valve is closed and the datum is varied by increased 
spring loading on the valve. As the annulus gear rotates in reverse, move- 
ment of the torquemeter pistons is resisted by pump pressure and the pump 
output maintains sufficient load to balance the negative torque on the 
annulus. This prevents the annulus gear from rotating suíficiently to oper- 
ate the ADLS, the design of the relief valve being such that, in this range, 
the hydraulic load will always be greater than any possible negative torque 
loading. Indicators, located on the pilots instrument panel, pive indications 
of torque pressure and, hence, engine power output. 


—— 


Е. Compressor Bleed Valve 


The LP and HP compressor stages are matched to give optimum perfor- 
mance at normal operating speeds. However, under certain conditions, 
such as descent or during slam accelerations and decelerations, the rela- 
tive compressor speeds become unmatched. To obviate LP compressor 
surge under these conditions, a progressively variable bleed valve, moun- 
ted on the intermediate compressor casing, allows a proportion of LP 
compressor delivery air to be bled overboard. The valve is actuated by à 
hydraulic ram, using fuel as an operating medium, the amount of valve 
opening being scheduled to a predetermined relationship of the LP and HP 
compressor speeds, with a correction for ambient temperature. In the 
event of fuel pressure failure, the bleed valve opens to a safe position. 


The control unit consists basically of a movable control stem, centrally 
located in an outer casing. The free end of a Bourdon tube, connected by a 
capillary to a bulb located in the air intake casing, bears on one end of the 
stem. The other end of the stem is subject to the differential force exerted 
by two coil springs. LP shaft governor pressure acts on а diaphragm in 
the same sense as the Bourdon tube load and this force is opposed by the 
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resultant of HP governor pressure acting on another diaphragm and cap- 
sule stack. A pillar, mounted on the stem between the two diaphragms, 
carries a spill valve, positioned to control the flow, through an orifice. of 
fuel at restricted HP pump pressure. The flow from the orifice is 
returned to the LP side of the fuel system. The servo pressure created 
upstream of the orifice is transferred by internal drillings to the larger 
face of the ram piston. Other drillings transfer HP fuel pump delivery 
pressure to the other side of the piston. In ground running, the valve 
remains fully open to provide maximum bleed for auxiliary gear-box oil 
and 40-kva generator cooling. 


Operation 


When the engine is Stationary, the control unit is so biased by the Bourdon 
tube load and the control spring that the spill valve is closed. This, how- 
ever, has no effect on bleed valve position due to lack of fuel pressure, 
and the bleed valve is held open by the safety spring. 


At idling conditions, when the LP compressor speed is maintained at the 
minimum constant speeding rpm by the PCU, but the HP compressor speed 
is low because of the small fuel flow, the bleed valve is open. The low HP 
governor pressure exerts a force which is insufficient to move the stem 
and open the spill valve. Servo pressure is thus at a maximum and the 
force it exerts on the larger face of the piston is greater than the force 
exerted by the HP pump pressure on the smaller face, and the bleed valve 


15 held open. 


At normal cruise conditions, the HP governor pressure is sufficient to 
move the stem and open the spill valve. Servo pressure is thus at a mini- 
inurn and the bleed valve is kept closed. 


if. during transient conditions, the compressor speeds become unmatched, 
the diaphragms are deflected by the corresponding variation in the pres- 
sure signals from the overspeed governors, and tne spill valve is closed. 
This increases servo pressure to a value which moves the piston against 
the force exerted on the smaller face by pump delivery pressure, and the 
bleed valve starts to open. As the compressor speeds become rematched, 
the diaphragms are again deflected by the pressure signals and the spill 
valve opens, causing a subsequent drop in servo pressure, and the bleed 
valve moves to the closed position. 


An increase in air intake temperature affects the airflow through the com- 
pressors and increases the tendency io surge. This is counteracted by the 
increased loading applied to the diaphragm assembly by the Bourdon tube. 
The increased loading ensures that the spill valve closes earlier and hence 
the bleed valve opens earlier if the compressor speeds become unmatched. 
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G. Cooling and Sealing 


Cooling of the hot internal sections of the engine and the pressurization of 
seals which prevent oil or gas leakage is effected by tapping air from the 
LP and HP compressors (Ref.Fig.3). Air bled from the LP compressor 
pressurizes the seals of the reduction gear bearings, the LP and HP com- 
pressor shaft bearings, and the HP turbine bearings, and cools the rear 
face of stage 2, and both faces of stage 3 LP turbine discs, the turbine tail 
bearing and exhaust unit. Air bled from the HP compressor is ducted to 
cool both faces of the HP turbine and both faces of stage 1 LP turbine discs, 
and also the front face of stage 2 LP turbine disc. 


To prevent heat transfer to the surrounding structure, the combustion 
chambers, the nozzle box, and the tail bearing housing and exhaust unit are 
surrounded by a steel shroud which serves as a heat shield. Holes in the 
flange induce ram air flow through the shroud by convection and this 
arrangement maintains a reduced external temperature at the rear oi the 
engine. Ram air is used for cooling various engine-driven aircraft acces- 
sories, the engine compressor and combustion chamber compartments 
(Zones 1 and 2) and also, the engine, constant-speed drive and accessory 
gear-box oil coolers. 


H. Beta Control 


Beta, or propeller blade angle, control is provided to give smooth tran- 
sition of thrust over the engine operating range from maximum Beta to 
maximum reverse positions oí the power lever. Within the Beta range, 
engine rpm is no longer controlled by the PCU, but is dictated by the LP 
shaft governor. The governor incorporates a variable datum mechanism- 
to provide a controlled engine speed range between 69% to 84.2% LP rpm 
(10,600 to 12,800 LP rpm). The governor trims the fuel supplied through 
the reverse throttle in the FCU and the resulting power and propeller 
blade angle are co-ordinated under control of the power lever to obtain 
the desired reverse thrust. The actual blade angle achieved is signalled to 
the PCU through a rod and lever mechanism and a yoke mounted on the 
nose casing. The feed-back and blade angle selector in the Beta range is 
also used in the normal flight range of the power lever to select a positive 
blade angle. 


I. Hydromechanical Governors 


There are two hydromechanical governors on the engine, a HP governor 
and an LP governor, each of which has a dual purpose: 


(1) To govern the speed of the individual engine sections should they, for 
any reason, tend to overspeed the normal maximum rpm by a prede- 
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termined amount. Also, to govern the speed at which the LP governor 
controls can be varied, thus extending its function to become the 
engine speed control when operating in the Beta range. 


(2) То produce a hydraulic force proportional to the rpm of its particular 
engine section to be used as an rpm differential signal to operate a 
compressor bleed valve. 


The HP governor is, in effect, an addition to the HP engine fuel pump which 
is driven from the HP wheelcase. The LP governor is an individual unit 
and is driven from the LP wheelcase. 


J. Exhaust System 
The power plant exhaust system, which conveys exhaust gases to atmos- 
phere, consists of a jet pipe, surrounded by a heater muff, housed in a 
tunnel forming part of the upper nacelle structure. It extends over the wing 
rear spar and exits at the wing trailing edge. (Ref.Fig.4.) 


The jet pipe, constructed of corrosion resistant steel, consists of three 
sections held together by clamps and safety plates. The front section is 
attached to a flange incorporated on one of the components of an engine 
snubbing assembly which forms part of the vertical firewall. Longitudinal 
heat transfer fins of channel section are welded to the exterior surface of 
the jet pipe. The pipe is surrounded by a muff-type casing which is posi- 
tioned to permit flow of air over the jet pipe and the heat transfer fins. 
The outer suríace of the heat muff is enclosed by insulating blankets lock- 
wired in position. 


Each muff assembly incorporates a pair of ram air intakes, located at the 
aft end of the muff, from which air, ducted from a forward facing scoop on 
top of each nacelle, passes forward under ram pressure over the jet pipe 
and heat transfer fins towards two outlets at the front end, thus absorbing 
heat from the exhaust gases passing through the jet pipe. The inboard muff 
outlets supply hot air to the wing anti-icing system and also to a primary 
heat exchanger for cabin heating and ventilating. The outlets from the out- 
board muffs supply hot air for wing anti-icing only. When wing anti-icing 
and/or cabin heating and ventilating is not required, a spill system con- 
ducts hot air from the muffs overboard. Drain orifices are incorporated 
in the lowest sections of the muff to disperse any fuel leakage from the jet 
pipe. 


2. Engine Controls 


The engine controls increase and decrease the power output of the engine 
through the power lever control system, start and stop the engine, trim the fuel 
to the fuel control unit (FCU) for variations of air intake temperature, select 
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positive coarse pitch on the propeller control unit (PCU) for propeller feather- 
ing, and arm the fire extinguishing system through the condition lever control 
system. When each power and condition lever is moved, microswitches in the 
control pedestal are operated which affect electrical circuits for engine anc 
propeller operation. Other engine controls include oil cooler shutter switches, 
de-icing and anti-icing switches, ignition and starting system switches and 
propeller feathering and brake switches. 


A. Power Levers 
Four power levers are contained within the centrally- mounted pedestal at 
the flight deck and are connected to the engine control cable systein 
through push-rods, bell-cranks and cable pulleys. Each cable quadrant in 
the pedestal carries cams which operate the various microswitches for 
engine and propeller operation. The power lever control system T 
the power output of each engine by controlling the fuel flow and the enginc 
rpm. 


Each power lever moves in a slot divided into a flight range and а Beta 
range. The flight range 1s used for normal flight operation and {һе Beta 
range is used for ground operation. The flight range on the pedestal 
quadrant is marked FLIGHT IDLE on the minimum flight power stop and 
FULL POWER on the maximum flight power stop, while the Beta range 15 
detented at max Beta for maximum forward power in the Beta range and 15 
marked GR IDLE on the minimum ground power detent and FULL 
POWER REVERSE on the maximum ground reverse power stop.A 
position marked GR RUN is used for sustained engine operation on 

the ground. Between FLIGHT IDLE and max Beta is a 7" transition 
range in which there is no control of propeller pitch and, to prevent 
dwelling in the transition range, the power lever is spring loaded to 
max Beta when the power lever is lifted clear of the FLIGHT IDLE 

stop to be moved from the flight range to the Beta range. Movement 

of the power lever is transmitted to a three-armed lever mounted on 

the propeller control unit. Опе arm receives the moverrent, one relays 
it to the variable datum of the LP shaft governor, while the third trans- 
mits the movement to an external lever on the fuel control unit. The 
three-armed lever оп the propeller control unit is also attached toa 
lever which transmits power lever movement to a shaft connected to 

the speed set cain in the propeller control unit. A second arm on the 
power lever transmits movement to the torquemeter oil system relief 
valve. 


B. Power Lever Friction Loch 


— 


—-  —À— 


The power levers are equipped with a friction locking mechanism to pre- 
vent movement of the levers from their selected positions. The mechanism 
is an integral part of the pedestal and consists of an operating lever linked 
to a drive nut which is engaged with a pressure shaft. Alternately spaced 
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along the shaft are the power levers and pear-shaped friction plates. The 
power levers are free to rotate on the shaft, but the friction plates are 
prevented from rotating by an anchor shaft which runs through a hole in 
the small dimension of each friction plate. 


As the friction lock operating lever is moved forward, the drive nut is ro- 
tated and the pressure shaft is screwed into the nut. The shaft 1s preven- 
ted from rotating by a loose fitting peg, thus the nut imparts an axial 
movement to the pressure shaft. A collar on the shaft applies pressure to 
the power levers and friction plates, thereby stiffening movement of the 
levers. 


Gust Lock and Power Lever Interlock System 


— —  — с rs m За ی ی‎ m алии AI صف می‎ лекле ито MR s n s m NN سے‎ m ~ 


The gust lock and power lever interlock system ensures that forward 
movement of the power levers can be applied to one engine only on each 
wing when the control surface gust locks are engaged. When the aircraft is 
on the ground, power is supplied to a solenoid which releases a lock from 
the gust lock lever system and movement of the gust lock lever to ON 
brings the power lever interlock mechanism into position. 


Air/Ground Lever 

An air/ground lever, located on the control pedestal, is provided to pre- 
vent inadvertent movement of the power levers into the Beta range when 
the aircrait is airborne. Safety switches on the landing gear automatically 
operate the air/ ground |еуег to move to the AIR position on lift-off. 


Actuation of either safety switch on the landing gear energizes а solenoid, 
after a 15 second delay, thus releasing the air/pround lever to the AIR 
position, at which position the lever actuates a microswitch to de- 
energize the solenoid. Movement of the air/ground lever away from the 
AIR position during flight energizes the solenoid and prevents permanent 
selection to the GROUND position. When the air/ground lever is in the 
АТЫ position, catch assemblies prevent the power levers from being 
ited bigh е to clear the EIJGHLD TEL: position Stop: 


Actuation of the safety switches upon landing isolates the solenoid which 
remains de-energized upon selection of the air/ground lever away from 
the AIR position. When the air/ground lever is moved back to the GROUND 
position, it is retained by the solenoid-operated catch and the power levers 
аге free to be placed into the Bota range. 


Engine Condition Levers 


————— —À —— —M—  - —À ——ÀÀ—Á— =. 


Four engine condition levers are installed on the control pedestal and are 
connected to the engine control cable system through push-rods and cable 
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pulleys. In addition, each condition lever rotates a cam wheel for engine 
and ргореЦ ог microswitch operation. The engine condition lever control 
system is used for starting and stopping the engines, trimming the fuel 
flow from the fuel control unit to allow for variations in ambient temper- 
ature, selecting positive coarse pitch tor propeller feathering, and arming 
the fire extinguishing system and fluid shut-off system. 


Each engine condition lever moves in a slot in the pedestal quadrant where 
detents hold tne lever in various operating positions. The positions on the 
quadrant are marked PULL UP TO ARM FIREX, FEATHER, FUEL OFF, 
START, WIZAK, RUN and RICH. Between WEAK and RICH positions, the 
condition lever engages a segment of closely spaced detents with a ratchet 
рам! for iine adjustments of fuel flow to the fuel control unit. À gradu- 
ated scale, wnich reads from Ото 50, is illuminated for night flying. 
Should the engine condition controls jam during an engine emergency, 

the condition lever can be pulled back to arm the fire extinguishing 

system with a greater-than-nornial-load force. 


Movement of the engine condition lever is transmitted from the vertical 
layshaft push-rod to the feathering selector lever on the propeller control 
unit. An extension on the selector lever transfers movement to a cam box 
mounted on the fuel control unit. An arm on the engine condition lever is 
connected to a cam wheel which operates the various microswitches for 
engine and propelier control. A warning light in each engine condition 

lever illuminates in the event of engine failure and/or engine fire. With the 
engine condition lever at the START position, a microswitch energizes a 
solenoid which prevents movement of the power lever from GR IDLE. | 


Engine Fuel System (Ref. Fig.5) 


The engine fuel system, which is joined to the aircraft fuel system at the air- 
craft firewall, consists basically of the firewall shut-off valve, the fuel heater, 
low pressure fuel pump, flowmeter, fuel filter, high pressure fuel pump, fuel 
control unit (FCU), LP shaft governor and fuel cut-off valve. The system con- 
trols the quantity of fuel necessary to give the required engine power output 
without exceeding the turbine temperature limitations under all operating con- 
ditions. Fixed orifice duple burners, fed by the high pressure fuel pump, inject 
fuel into the flame tubes as an atomized spray. 


During normai flight conditions at a fixed air intake pressure, fuel flow is 
determined by the effective area of the forward throttle valve orifice and fuel 
pressure difference. The orifice area is varied by manual operation of the 
throttle valve plunger and the pressure difference is maintained as a constant, 
irrespective of plunger position, by automatic operation of a servo system. The 
servo system varies pump stroke and output to match the different engine 
requirements caused by changes in flight conditions. Fuel pressure used in the 
servo system is produced by passing fuel from the high pressure pump to tne 
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low pressure side of the fuel system through controlling bleeds in the FCU, 
the LP shaft governor and the high pressure fuel pump. 


The bleed in the FCU is controlled by a pressure drop valve which maintains a 
constant pressure across the throttle valve for any fixed air intake pressure, 
and a capsule assembly which, for any given setting of the throttle valve, 
varies fuel flow with differences in air intake pressure. The bleed in the LP 
shaft governor controls fuel flow when the engine is operating within the Beta 
range and, in the flight range, prevents LP compressor overspeeding should 
the normal propeller control fail. The bleed in the high pressure fuel pump 
prevents HP compressor overspeeding in the flight range. 


A. Operation 


Fuel from the aircraft system is drawn through the fuel heater by the low 
pressure fuel pump and delivered through the flowmeter and filter to the 
high pressure pump. The output from the high pressure pump is then 
delivered to the FCU and passes through the back pressure valve to the 
throttle valves which meter the fuel according to the engine operating con- 
ditions. From the throttle valves, the fuel passes through the high pres- 
sure cock to the pressurizing valve which proportionately divides the fuel 
flow between the primary and main burner manifolds. 


During normal flight operation, when the forward throttle valve is opened, 
a decrease in the fuel pressure difference across the valve causes the 
servo bleed in the FCU to close, producing a rise in the servo pressure 
and increasing pump stroke and fuel flow to the burners. The pressure 
drop across the throttle valve then rises and the servo bleed opens, thus 
stabilizing the throttle valve inlet pressure at the new value. Any change 
in forward speed or altitude, will effect the servo bleed through the FCU 
capsule assembly and the fuel flow will be automatically varied to suit 
engine requirements without change of throttle setting. 


Within the Beta range, the setting of the reverse throttle valve gives a fuel | 
flow which always exceeds the amount of fuel required to keep the LP shaft ` 
up to the governor setting. The actual flow, however, is determined by the 
LP shaft governor according to the rpm selected by the power lever posi- 


tion. 


During normal operation of the engine, the idling throttle valve is fully 
open, but when a fuel flow value below that necessary for flight or ground 
idling is required, such as at engine starting, the valve closes. The fuel 
flow to the reverse throttle valve is cut off when the idling throttle valve is 
closed. 


B. Fuel Heater 
“Тһе fuel heater automatically controls the fuel temperature at the low 


pressure fuel pump inlet їо ensure a minimum fuel temperature of approxi- 
mately +5°C, thus preventing ice formation in the fuel supply to the engine 
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at апу point downstream of the fuel heater. This is achieved by directing 

the fuel through a heat exchanger which is heated by engine scavenge о11. 

To maintain the oil temperature at a value high enough to ensure adequate 
fuel heating, the airflow through the oil cooler is determined by the posi- 

tion of the exit flap located in the cooler outlet duct. 


Fuel from the aircraft fuel system enters the heater and flows through 
internal tubes and around a thermostat unit to the outlet connection, from 
which it is delivered to the low pressure fuel pump. Return oil from the 
common scavenge pump is delivered to the fuel heater and passes around 
the outside of the internal tubes to an outlet port. From the outlet the oil 
is directed to the 011 cooler through the four upper air intake struts. A 
spring-loaded by-pass valve, connecting the oil inlet and outlet ports, 
opens when the pressure difference exceeds a given value. The by-pass 
valve can also be opened by a thermostat unit which prevents fuel overheat. 
The thermostat contains a temperature sensitive wax charge which expands 
rapidly over a limited temperature range and actuates the valve. Two 
temperature-sensing units in the fuel heater outlet are connected with the 
master caution and annunciater panel lights to give indications of exces- 
sively high and low fuel temperatures. 


C. Flowmeter 


The fuel tlowmeter system provides a constant indication of the rate of fuel 
flow to the engine. The flow rate is measured by an engine-mounted trans- 
mitter which sends ап electrical signal to an indicator on the pilots centre 
instrument panel. The transmitter consists of two similar cylindrical 
rotors mounted end-to-end on a common axis within a cylindrical casing. 
Several equally spaced ducts are machined through each rotor, parallel 
with the axis of rotation. The rotor adjacent to the fuel inlet is driven at a 
constant speed by a synchronous motor, and imparts an angular momentum 
to the fuel proportional to the mass flow through the ducts. This momentum 
is removed as the fuel passes through the ducts in the second rotor, which 
is restrained by a spring. The angular position of this rotor, which is а 
ineasure of the torque exerted on it in removing the angular momentum of 
the fuel and therefore a measure of mass flow, is electrically transmitted 
to the indicator which shows fuel consumption in pounds per hour. 


A standby power unit is installed to preclude the possibility of the fuel 
tlow indicating system becoming inoperative in the event of failure of the 
отива | fuel flow indicating power supply system. À power supply 
selector switch, marked NORMAI,-STANDBY, is located adjacent to the 
Гіеі flow indicators on the pilots certre instrument panel. 


ж 


De ев 


The low pressure fuel filter is installed upstream of the high pressure fuel 
pump and prevents foreign particles from entering the high pressure fuel 
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system. Fuel from the flowmeter enters the filter casing and passes from 
the outside to the centre of the filter element. The filtered fucl then 
passes upwards into the main casing of the fuel control unit and flows out 
from the highest point in the unit to the high pressure fuel pump, thus 
ensuring that any air trapped in the fuel control unit 15 swept into the fucl 


pump. 


E. High Pressure Fuel Pump 
The high pressure fuel pump delivers a controlled supply of fucl to the 
burners throughout the wide range of fuel flows required by varying engine 
speeds and altitudes. 


The pump consists of a positive displacement multi-plunger variabie- 
stroke pump unit and a hydromechanical overspeed governor. The hydro- 
mechanical governor produces a hydraulic pressure proportional to engine 
speed. This pressure is unaffected by fuel density and is used to control 
pump stroke through the servo system, thus preventing HP compressor and 
turbine rotating assembly overspeed. 


F. Low Pressure Fuel Pump 


An engine-driven rotor-and-vane type low pressure fuel pump is installed 
downstream of the fuel heater. The low pressure pump is incorporated in 
the engine fuel system to maintain a sufficiently high fuel pressure at the 
high pressure pump inlet to prevent cavitation under all normal operating 
conditions. | 


Тһе pump,casing contains a relief valve to limit pump delivery pressure 
and a by-pass valve which opens if the pressure from the aircraft fuel 
system exceeds the output of the low pressure fuel pump. 


G. Fuel Control Unit (FCU) 


The output from the high pressure pump is delivered to the fuel control 
unit (FCU) which contains the manual:and automatic controls necessary to 
ensure the correct fuel flow to the engine under allílight conditions. These 
controls, together with the fuel filter are contained in a casing secured to 
the forward face of the wheelcase. The FCU consists of the following sub- 
assemblies: 


(1) A back pressure valve which limits the amount of fuel reaching the 
throttle valves until the high pressure pump delivery pressure is 
sufficient to ensure rapid operation of the bleed valve ram during 
transient changes in the high pressure compressor and low pressure 
compressor shaft speeds. The unit is positioned upstream of the 
throttle valves and consists of a spring-loaded plunger which opens to 


4 Jan 61 Section 17 
Page 17 


aL Al 
CANADAIR 
ре = 


Operating manual 


allow fuel Пом to the throttle valves when pump delivery reaches а 
value which is above that required for rapid bleed valve ram actuation. 
A limited auantity of fuel 1s allowed to pass the plunger when it is in 
the closed position to permit the engineto be startedata comparatively 
low pump pressure. 


l=) Three throttle valves. forward, reverse and idling, cach of which pro- 
vides variable restriction of fuel flow to the burners, the controlling 
restriction and 146 effective area being selected according to the oper- 
sting condition required. The forward throttle valve consists of a 
hollow plunger sliding in а sleeve which is ported to allow fuel to enter 
t. assembly. The plunger is actuated by movement of the power 
lever. The valve position can also be varied by movement of the fuel 
trim mechanism. 


The reverse throttle valve 1s similar to the forward throttle valve in 
both construction and actuation and, though moving throughout the 
complete power lever range, controls the fuel flow only within the 
Operating range from flight idle to full reverse. 


The idling throttle valve consists of a hollow plunger sliding in a 
sleeve which is ported to allow fuel to pass through the valve. The 
plunger has no intermediate position and is opened or closed by a 
timed rotary electric actuator controlled by the engine condition lever, 
The valve is fully open during normal operation, but closes when a fuel 
flow below that necessary for flight or ground idling is required. Fuel 
flow to the reverse throttle valve is discontinued when the idling 

той Те valve as closed, The opening or closing time of the idling 
throttle valve is approximately 29 seconds. Indicators on the pilots 
contre instrument panel show the position of the idling throttle valves: 
РИСИЕ when open; LOW when closed; diagonal stripes when in transit 


or desene rpized | 


(5) A тар pressure cock which, when closed, cuts off all fuel to the 
burners and diverts the fuel flow through ports to the low pressure 
side of the fuel system. On engine run-down, fuel remaining in the 
burners and burner manifolds is blown out by combustion chamber 
pressure to an overboard drain. The high pressure cock is actuated 


by the engine condition lever. 


„= 
+ 
> 
— 


А pressurizing valve which splits the fuel flow to the burner into a 
primary and a main flow. As the fuel flow increases, the increase in 
primary burner pressure progressively opens the valve and regulates 
the flow to the main burner manitold. 


(>) А pressure drop control assembly which maintains a constant pres- 


sure drop across the throttle valves at any fixed intake pressure. An 
| 
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variation in the pressure drop across the throttle valves will cause the 
assembly to vary the pump stroke through the servo system, and tlius 
- maintain a constant pressure difference. 


(6) A capsule assembly whose function is to correct the fuel flow to сон: - 
pensate for changes in altitude or speed. The capsule asscinbly con- 
sists ОГ an evacuated capsule opposed by a similar capsule ot equal 
effective area but subject internally to air intake pressure. The com- 
bination of two capsules of equal effective area ensures that variations 
due to fluctuations in pressure of the iow pressure system are climi- 
nated. 


(7) A throttle valve control and а trim mechanism which are connected to 
the engine control system. Movement of the power lever is transferred 
through a series of links and levers to the forward and reverse throttle 
valves. The trim mechanism lever is connected to a shaft which 
passes through the FCU casing and is linked with a compound lever 
system. This system varies the еНсспуе radius of the lever control- 
ling movement of the forward throttle valve and permits adjustment 
of the valve setting without movement of the power lever, the arrange- 
ment being such that any set trimmer position will apply а constant 
percentage correction to the fuel flow at all throttle settings. The 
trimmer position is set by the engine condition lever. 


(8) A starting by-pass which provides a permanent bleed across the tor- 
ward throttle valve and consists of a metering valve із which the 
orifice is controlled by a preset tapered needle. The fuel tlow through 
this orifice, together with the small flow through the slots in the for- 
ward throttle valve, provide the fuel for engine starting. 


(9) А flight idling by-pass which is preset to provide a bleed across the 
reverse throttle valve when the idling throttle valve is open. This by- 
pass is used to set flight idling fuel flow during initial calibration. 


H. LP Shaft Governor 


The LP shaft governor controls the fuel flow to the engine at all power 
lever positions within the Beta range and functions as an overspeed gover- 
nor in the flight range. The unit produces a hydraulic pressure which is 
proportional to engine rpm and is unaffected by fuel density or viscosity. 
This pressure, together with a mechanism to vary the governor setting,is 
used to control pump stroke and hence fuel flow. LP shaft governor pres- 
sure is also applied to the bleed valve ram to provide a signal which, 
together with a signal from the high pressure pump rpm governor, con- 
trols the operation of the bleed valve. 
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т. Fuel Cut-off Valve 


The fuel cut-off valve is housed in a connection between the fuel supply 
from the FCU and the burner manifolds to make provision for fitting a 
turbine overspeed system. 


J. Fuel Drainage System (Ref.Fig.6) 


A fuel drainage system is provided to reduce fire risks by coilecting and 
disposing of any unburnt fuel which may escape from the engine or through 
the seals of fuel-operated units. Interconnected with the system are the 
oil drains from the centre and turbine rear bearings and the torquemeter 
relief valve. A drains block mounted on the right-hand wheelcase receives 
fuel drainage via external pipes from the low pressure and high pressure 
fuel pumps, the LP shaft governor and the LP shaft governor operating 
spindle. Pipes from the compressor bleed valve ram fuel drain and the 
torquemeter relief valve oil drain lead to a common connection on the high 
pressure fuel pump casing. This connection also receives the drainage 
from between the seals of the pump rotor drive-shaít, and the combined 
drainage is conveyed to the drains block. The drains block also receives 
oil drainage from the centre bearing and the combined drainage trom ali 
units is dumped overboard through a single external pipe from the block, 
known as the telltale drain. Under normal circumstances, there is always 
a slight seepage from this drain, but any definite leakage indicates a seal 
failure in one of the units and must be investigated. 


When the engine is stopped by closing the high pressure fuel cock, any fuel 
remaining.in the burner manifolds is blown by combustion chamber ргев- 
sure through the high pressure fuel cock assembly and passes through 
internal passages to an external union on the fuel control unit body and а 
pipe from this union conveys the fuel overboard. In the event of an engine 
failing to start, provision is made to drain away unburnt fuel in the com- 
bustion chamber, nozzle box, tail bearing housing and engine exhaust unit. 
Spring-loaded non-return valve assemblies control the drainage from the 
combustion chambers and also the common drain which serves the nozzle 
box, tail bearing housing and jet pipe. The non-return valve assemblies 
are interconnected by an external pipe and the combined drainage is piped 
overboard through a connection on the nozzle box and tail bearing housing 
drain valve assembly. 


A union in the forward section of the jet pipe allows unburnt fuel in the pipe 
to drain into a sump in the fire tunnel. Fuel leakage through the jet pipe is 
collected in a drip tray welded to the ventilating air distribution ring and 
drains into the sump, the combined drainage being piped overboard. 
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K. Power Sources 


The circuit-breakers and power sources for the engine fuel system аге as 
follows: 


(1) Constant-frequency А.С. Bus A Quantity 
Fuel Flowmeter Indicators Nos 1, 2, ыы. 4 
(2) D.C, Essential Bus - Panel А 
idling Throttle Valves Nos 1, 2, 3, 4 4 
(3; D.C. Essential Bus - Panel B 
Fuel Flowmeter Power Normal | 1 
Fuel Flowmeter Power Standby | 1 
Engine Fuel Temperature Warning Nos 1, 2, 3, 4 4 


Engine Starting System 


—— — — ~ 


— ен 


Compressed air supplied from ап external source through а ground-air inlet 
valve. iocated just aft of the nose compartment on the port side of the aircrait, 
is ducted to ап alr starter motor on each engine. From the external source, 
the air i= ducted, at 37 (#3) psi pressure, along the port side of the fuselage 

to а point just aft of the wing leading edge. At this point, the air manifold 
branches :nto two ducts, one passing along the front spar on the port side to 
supply air to the starter motors on the port engines and the other passing to 
the starboard side to supply air to the starter motors on the starboard engines. 


The air starter motor is contained in a casing secured to the right-hand wheel- 
case input shalt and is used to turn the HP compressor shaft assembly during 
engine starting. The air supply is controlled by a solenoid-operated shut-valve 
wnich admits air to the starter turbine blades when cranking is initiated. 


On aircraft equipped with the soft start valve modification, a valve installed 


in the попе bay permits the air start ducting to be vented overboard. With the 
external uir souree connected to the aircraft, the compressed air is continually 


bled overboard until a "start" selection is made. At this point the starter 
valve opens and the soft valve gradually closes progressively increasing the 
supply of compressed air to the starter motor. Оп completion of the start cycle, 
the soft start valve again opens, bleeding the compressed air to atmosphere. 


ще 


A. Controls 


—————X 


Switches on the pilots overhead panel and a centrifugal switch on the air 
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starter control engine cranking and engine ignition. Selection 
аг the engine to be cranked is made by а rotary switch with OFF, 
1, 2, 3, h and ALL positions. Ап engine start switeh marked 
CRANK-OFF-START control of the Operation of the air starter. А 
centrifugal switch operates to interrupt the circuit when the H 
compressor shaft attains 5500 rpm (31.2% rpm). 


Aircraft fitted with the D.C. start System have an additions! 
inverter fitted which supplies A.C. power to the T.G.T. indicators 
permitting a #2 engine start when only D.C. ground power or battery 
power available. 


— 


B. Operation 


With the engine to be cranked selected on the engine selector switch, the 
circuit is armed for engine cranking. Placing the engine start switch to 
either START or CRANK energizes the solenoid at the shut-off valve. This 
causes the control valve to open and permit starting system air to operate 
the starter motor. At starter speed equivalent to 5500 (31.2%) HP com- 
pressor shaft rpm, the centrifugal switch opens and interrupts the electrical 
supply to the solenoid. The control valve closes and cuts off the air supply 


to the starter motor. With the start valved fitted, the soft start valve | 
15 sequenced with the starter valve. 


C. Power Sources 


The power sources and circuit-breakers for the starting and ignition 
systems аге as follows: 


(1) D.C. Main Bus Quantity 


Ignition Booster No. 2 1 


(2} D.C. Essential Bus - Panel А 
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Quantity 
Engine Ignition and Start - Start | 
Engine Ignition and Start - Ignition Booster Мо. 1 | 


5. Ignition System 


r 
=== 


Тре ignition system is only required during ground starting of the en- 
gines and relighting in flight, Under normal operating conditions, fuel 
combustion is self-sustaining. The ignition system for each engine con- 
sists of two high-energy ignition units, two igniter plugs, screened high 
tension leads and low tension leads. 


The two high-energy ignition units are located on the engine firewall and „ 
are connected to the igniter plugs in Ко. 3 and Noe 8 flame tubes by | 
screened cables. When the ignition system is energized, the units trans- 
form the 28-volt d,c, supply to a high voltage discharge at the igniter 
plugs at a frequency of one or two discharges per second, The igniter 

plugs are of the high-energy surface discharge type, each having a body 

of heat resistant steel and incorporating a semi-conducting material 
between the electrodes for initial ionization before the discharge. 


Ae lgni tion Controls 


The power supply to the ignition units is controlled by the engine 
start switch, the engine selector switch and the engine condition 
lever microswitches,. An Emergency Relite switch, located on the 
pilot's overhead panel, is installed to provide continuous ignition 
during takeoff and landing on water and slush covered runways,. А 


warning light above this switch indicates when the switch is in the 
"ON! position. 


B. lgni tion System Operation 


With the engine condition lever in the START position and the engine 
selector switch at the appropriate engine, the two high-energy igni- 


iion units are energized when the engine start switch is placed to 
START. 


When the engine selector switch is placed to ALL, two relays are 
energized to supply power to all the ignition units simultaneously 
when the engine start switch is placed to START. The ignition system 
is not energized when the engine start switch is placed to th: CRANK 
position. The Emergency Relite switch, which is connected in parai- 
lel with the engine start switch, energizes the ignition units of | 
all engines when the switch is placed "ОМ", provided the engine 
condition levers are placed to "START! or above, and the engine 
selector switch is selected to "ALL", 


6. Propellers (Ref.Fig.7) 


Four Type Рр-228/470/2 deHavilland constant- speed hydromatic propellers 
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are installed on the aircraft. The propellers аге 16 feet (+0. 14, - 1. 00 inches) 
in diameter and each consists of four solid light alloy blades in a steel hub. 
Eleotrically heated anti-icing mats on the spinner and elements on the blades 
are operated intermittently through a cyclic timer (Ref.Sect.13). 


The propeller system provides normal constant-speed operation in all flight 
conditions and blade angle and also provides Beta controlíor reverse pitch 
operation and ground handling. The propeller control unit (PCU) governs pro- 
peller speed in the pitch range from feathered to flight idle. This range is 
separated from that of the Beta control by a mechanical stop in the propeller. 
At blade angles below this stop, the PCU ceases to govern rpm ала is used as 
a follow-up servo to control blade angle through a mechanical feed-back 
mechanism from the propeller blades. The range from flight idle to full 
reverse is known as the Beta range. The PCU is connected to the fuel control 
unit (FCU) so that the rpm is dependent upon fuel flow scheduled by the power 
lever. Protective features of the propeller system include an automatic drag 
limiting system (ADLS), a pressure sensitive hydraulic pitch lock, an over- 
speed sensitive mechanical pitch lock, a mechanical flight idle stop, à secondary 
safety stop, a Beta control stop and propeller feathering. 


A. Operation 


Oil at engine feed pressure is drawn from the filter in the air intake 
casing, through the LP compressor front bearing panel and No.3 strut of 
the intake casing, to the pump in the PCU. (Ref.Fig.8.) The PCU pump 
boosts the oil pressure to a value determined by the relief valve and the 
oil 15 directed to three feeds which carry coarse pitch, fine pitch and third 
line oil to the propeller pitch change mechanism. 


The position of the main control valve in the PCU, and hence the direction 
of the oil flow, is determined by the centrifugal force of the роуегпог 
weights acting on the valve. At the controlling position, overspeeding is 
prevented by increasing the oil supply to the coarse pitch line. This moves 
the blade-operating piston to coarsen the pitch, while the oil from the 

other side of the piston is returned to the governor pump. Similarly, under- 
Speeding is prevented by increasing the oil supply to the fine pitch line. 

The value of rpm at which the propeller is governed is varied by the posi- 
tion of the power lever which selects fuel flow and rpm according to a pre- 
determined relationship. 


When the air/ground lever on the pedestal is moved to the ground position 
upon landing, the power lever can be lifted and moved below the flight idle 
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position. Initial movement of the power lever below FLIGHT IDLE resets 
the LP shaft governor to à lower rpm setting, actuates the reverse throttle 
valve, withdraws the flight fine pitch stop, and selects a blade angle which 
is 4 lower than the flight idling blade angle by means oí the feed-back 
mechanism. The flight idie stop is withdrawn by the flight idle stop cam 
which operates a valve, allowing oil from the PCU pump into the third oil 
line. The speed set cam overrides the PCU governor so that movement 01 
the power lever raises or lowers the PCU main control valve. As the 
blades respond to the resulting flow of oil in either the increased or de- 
creased pitch direction, the blade angle feed-back mechanism restores the 
PCU main control valve to neutral and pitch changing ceases when the 
angle selected by the power lever 15 reached, 


Automatic Drag Limiting system (ADLS) 

The automatic drag limiting system (ADLS) provides auto-initiated pitch 
coarsening of the propeller blades to a near feathered position. The ADLS 
is actuated by movement of the annulus pear in the propeller reduction 
year, which is designed so that such movement takes piace at a prede- 
termined torque level in the propeller shaft, this torque level being varied 
according to power lever position. Movement of the annulus gear is trans- 
mitted by a mechanical linkage to a servo valve which operates the 
prerease pitch valve inthe POU: The ТИСЕ pitch valve cuts out the 
normal governor Control tron Um propeller and Couples the PC U pump 

ӨҢ ИЕ directly Lob e Heres tel dine, Tite Providings о поје 

оа таз стрес dnd Ка коза о | power lever positions and. eliminating 
Lie DOSsibility Of excessive dran Ты Тем wor лао ОВ РО or propeller 
maifunction, 

The power lever position controls the setting ot a variable datum relief 
valve in the oil delivery line trom the torquemeter pump to the negative 
torque master cylinder, The setting or ее trom 
а positive value during most of the flight range to a negative valu in the 
range from just above F LIGHT IDLE to GROUND IDLE. The negative 
value permits the necessary approach and landing drap to be obtained 
without ADLS initiation. A тост Кис in the PCU closes to illuminate 
warning lights when the AD LS operates. 


Нудгацис Pitch Lock 
A hydraulic pitch lock installed in the system automatically closes and 
traps oil in the coarse pitch side of the pitch change mechanism in the 
event of an interruption ot the oil supply to the controller, failure of the 
drive, loss of increase pitch, or decrease pitch pressure. А shuttle valve 
in the increase pitch line is held open by decrease pitch line pressure and, 
when this falls, the valve closes and prevents the blades from moving 
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towards fine pitch. A non-return valve in the increase pitch line by-passes 
the hydraulic pitch lock and permits propeller feathering when the lock 15 
'engaged. 


D. Mechanical Pitch Lock 


A mechanical pitch lock in the pitch change mechanism engages under 
conditions of overspeed or loss of oil pressure and prevents any further 
movement of the blades into finer pitch. А ratchet in the lock mechanism 
permits propeller feathering when the mechanical pitch lock is engaged. 
The spring-loaded piston of the pitch lock is normally held out ot епџаре- 
ment by oil pressure, so that loss of oil pressure will allow the lock to 
engage. Under overspeed conditions, a centrifugal-type overspeed pover- 
nor in the PCU operates a spring-loaded valve which cuts ой pressure 
from the pitch lock piston and allows the pitch lock to engage. The over- 
speed governor is set to operate at a low setting which is 5% above 
cruising rpm and a high setting which is 5% above maximum rpm. Аз the 
power lever is advanced beyond the cruising position, a cam mechanism 
raises a valve to allow high pressure oil to the back of a piston in the 
overspeed governor. Movement of the piston brings a second spring 11.0 
effect so that the governor will not allow the pitch lock to engage until the 
higher rpm is reached. 


To check the pitch lock operation, the propeller must be run at a speed 
greater than the low setting of the overspeed governor. A test circuit in 
the propeller system enables this condition to be met and Cor sists ot à 
solenoid in the PCU controlled by a two-position switch on Ше pilots over- 
head panel. When the test switch is placed to ON and the appropriate engin 
selected on the engine selector switch, a solenoic-operated valve апа а 
test valve in the PCU connect the back of the overspeed governor piston to 
drain, ihrough the overspeed governor servo valve, thus selecting a low 
setting on the governor. With the power lever above the cruise condition, 
the propeller rpm will then be above the setting of the overspeed governor 
and an overspeed condition will be simulated, causing the pitch lock to 
engage. In this condition, it can be determined that the mechanical pitch 
lock has engaged by moving the engine condition lever toward TRIM LEAN 
and noting a drop in rpm. 


E. Beta Control Stop 


The feedback and pitch selection system used for operation in the Beta 
range is also used in the normal flight range to select a positive blade 
angle. The blade angle selected is always below the minimum normal blad: 
angle reached in the flight range and does not interfere with normal govern 
ing, but provides a hydraulic stop in the event of mechanical pitch lock 
and/or hydraulic pitch lock failure which tends to turn the blades towards 


, 


fine pitch. 
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F. Flight Idle Stop 
The flight idle stop is located within the pitch change mechanism and con- 
sists of latches which engage on a stop ring to provide a positive limit to 
travel of the pitch change piston in the fine pitch direction and prevent the 
propeller blades from moving into the Beta range during flight. When the 
power lever is moved into the Beta range segment of the pedestal quadrant, 
a cam follower mechanism lifts a valve in the PCU and allows oil pressure 
to withdraw the flight idle stop, thus permitting operation of the propeller 
in the Beta range. 

Cre, НЕО 

H. Feathering System 
To manually feather the ргоре 1: г, the engine condition lever is moved to 
the FEATHER position. This i: сои hits the main control valve in the 
PCU to a positive coarse pitch - lection and oil, at controller pump pres- 
sure, is directed to the pitch c пре mechanism to turn the blades to the 
feathered position. Also, when tie condition lever is moved to FEATHER, 
miicroswitches close to energize the PCU coarse switch solenoid. The 
PCU pump pressure is supplemented by pressure from an electrically 
operated feathering puinp. With the engine condition lever in the FEATHER 
position, а microswitch energizes a feathering pump power relay from the 
main 28-volt d.c. bus, connecting a.c. power to the feathering pump 
motor. ‘lime switches on No. 2 and мо. 3 relay panels stop the feathering 
pumps at the completion of the propeller feathering operation. Oil for the 
feathering punip is drawn directiy from the feathering oil compartment of 
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the engine oil tank. The feathering system remains operative when the 
engine condition iever is iifted to the fire extinguisher arming position. 
The feathering pump can also be started by controls on the pilots overhead 
panel consisting of ап engine selector switch and а feathering pump switch, 
These controls are used for unfeatheriny the propeller ог for emergency 
operation of the feathering pump should the switch on the engine condition 
lever fail to operate. When an engine is selected on the seiector switch 

and the feathering pump switch is p.uced to ON, the appropriate feathering 
pump power relay is enerpized {гота the 28-volt d.c. bus. 


I. Unfeathering 
Movement of the engine condition lever from the FEATHER position re- 
leases the main control valve in the PCU and the valve assumes the fine 
pitch position. When the feathering pump 15 started, the main control valve 
directs the oil to the propeller, moving the pitch change mechanism piston 
away from the feathered position. The oil pressure holds both the mech- 
anical and hydraulic pitch stops open and, when adequate rpm is reached, 
the feathering pump switch is released and the PCU resumes control of 
rpm and pitch. A tandem pump is also driven by the feathering motor to 
pressurize the torquemeter to prevent operation of the ADLS during the 
unfeathering operstion. 
J. SYNCHRONIZING SYSTEM 
A propeller synchroscope on No. 3 engine is used as tho master 
reference and the slave propellers are controlled individually 
by comparison with this master. 
15 May 81 "E 
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M. Propeller Reversing 


Propeller reversing is achieved by lifting the power levers up and over a 
gate into the Beta range and past the GROUND IDLE position. Within the 
Beta range, rpm is dictated by the LP shaft governor and is no longer con- 
trolled by the PCU. The LP shaft governor incorporates a уаг! с Ъ|е datum 
mechanism to provide an engine speed range from 69% to 84.2% LP rpm 
(10,600 to 12,800 LP rpm) and regulate the fuel supply to the FCU. The 
resulting power and blade angle are co-ordinated under the control о the 
power lever to obtain the desired reverse thrust. 


N. Dead Engine Warning Lights 
When the ADLS operates, a microswitch in the PCU energizes a circuit 
from the 28-volt d.c. system, lighting ENGINE F AIL warning lights on the 


pilots and co-pilots annunciator panels, red master warning lights at the 


pilots, co-pilots and systems operators stations and а warning light in the 
engine condition lever. 


O. Power Sources 


The power sources and circuit-breakers for the propeller system are as 
follows: 


(1) Constant-frequency A.C. Bus A 


Quantity 
Prop Feather Pump - No. | Engine · 3 
Prop Feather Pump - No. 4 Engine 3 
DELETED 
(2) Constant-Frequency A.C. Bus B 
Prop Feather Pump - No. 2 Engine 3 
Prop Feather Pump - No. 3 Engine 3 
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(3) D.C. Main Bus Quantity 
Propeller Control - Pitch Lock Test 1 
Propeller Control - Synchrophasing Control 1 


PEDETERD Е | 


Propeller Control - Feather Pump/ Condition Lever 
Nos 1,2,3,4 4 


Propeller Control - Engine Selector Switch l 


(4) D.C. Essential Bus - Panel А 


Engine Failand Beta Range Warning Lights - 4 
Engine Nos 1, 2, 3, 4 


Engine Failand Beta Range Warning Lights - Condition 
Lever | 


7. Accessory Gear-box (Ref.Fig.9) 


Each power plant incorporates an accessory gear-box mounted on the forward 
face of the engine firewall, The accessory gear-box is driven by the low pres- 
sure compressor wheelcase. Mounting pads are provided on eaÉh gear-box for 
a 60-kva variable-frequency a.c. generator, a cabin air supercharger anda 
constant speed drive (CSD) drive-shaít. A cabin air supercharger emergency 
disconnect is also provided with the accessory gear-box drive. 


The accessory gear-boxes are interchangeable between engine positions and 
blanking plates are provided for accessory mounting pads which are not in use. 
The accessories driven by each gear-box are as follows: 


(1) No.l engine accessory gear-box CSD and 60-kva variable- 
frequency a.c. generator, 


(2) No.2 engine accessory gear-box CSD and cabin air super- 
charger. 


(3) No.3 engine accessory gear-box 60-kva variable-frequency 
а.с. generator and cabin air 
supercharger. 


(4) No.4 engine accessory gear-box CSD and 60-kva variable- 


frequency a.c. generator. 
L 
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Тһе wet-sump type oil system іп each accessory реаг-Бох lubricates all 
internal gears and bearings in the gear-box and also supplies oil for the 
cabin air supercharger lubrication requirements on engines Мо.2 and No. 
3. The oil sump is formed by the lower section of the gear-box casing. 
The oil is pressurized by the gear-box pump and circulated to the external 
cooling system. А relief valve, preset during assembly, maintains con- 
stant oil pressure. А pressure filter by-pass valve ensures continued cir- 
culation of lubricating oil through the gear-box system should the filter 
become clogged. 


The accessory gear-box oil cooler is mounted on the lower section of the 
aircraft firewall. Cooling airflow for the oil cooler is supplied via a scoop 
intake located on the hinged fairing in zone 1À of the power plant. An 
ejector cooling system is incorporated to improve cooling efficiency during 
engine ground operation by ducting compressor interstage bleed valve air 
to the oil cooler air outlet, thus inducing a cooling air flow across the 
cooler matrix. 

B. Accessory Gear-box Low Oil Pressure Warning 
The low oil pressure warning switch on the accessory gear-box cover is 
diaphragm operated and closes an electrical circuit when the oil pressure 
falle below 20 (+1) psi. Loss of oil pressure is indicated by the master 
caution lights and the annunciator panel lights. 

C. Cabin Air Supercharger Emergency Disconnect 


€ ————— — M M — MÀ V саана 


А hydraulically operated spring-loaded emergency disconnect mechanism 
i; installed with the accessory gear-box drive to the cabin supercharger. 
The disconnect mechanism consists of a cutting disc actuated by the air- 
craft 3000 psi hydraulic system. A solenoid-operated normally closed 
valve mounted on the forward face of the engine firewallis energized to 
open by a supercharger disconnect switch, marked SPILL-NORMAL- 
DISCONNECT, located оп the systems operators lower panel. With the 
valve in the open position, pressure from the aircraft hydraulic system is 
applied to the cutting mechanism and the cutting disc is held against the 
cabin air варегсһагрсс drive-shaft shear neck. ` 


ine disconnect mechanism is operated іп emergency only to ensure positive 
disengagement of the cabin air supercharger from the engine. Operation of 
the disconnect mechanism necessitaies the installation of a new blower 


drive quiil. ` 
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F. Constant Speed Drive (CSD) (Ref.Fig.10) 


A constant speed drive (CSD) is installed on the underside of the horizontal 
firewall in the accessory section of Nos 1,2 and 4 power plants. The CSD, 

` which is driven from the accessory gear-box by a short interconnecting 
drive- shaft, is a mechanical-hydraulic transmission type and consists 
basically of a variable-displacement axial-piston hydraulic pump, a fixed- 
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displacement axial-piston hydraulic motor and a fail-safe governor. The 
CSD in each of Ко. | and No.2 power plants drives a 40-kva constant- 
frequency a.c. generator and a hydraulic pump while the CSD in No.4 
power plant drives a 40-kva constant-frequency a.c. generator only. 


At engine speeds varying between approximately 55% and 100% LP rpm, 
the automatic speed-controlling function of the CSD provides a constant 
speed of 6000 rpm at the 40-kva generator mounting pad and a constant 
speed of 4123 rpm at the hydraulic pump mounting pad. A pressure 

switch is incorporated in the CSD assembly and operates automatically to 
make and break the electric circuit between the 40-kva generator and the 
aircraft constant-frequency a.c. system as a function of the CSD input and 
output speeds, 


The fail-sate characteristics of the CSD governor ensures that, in the 
event of mechanical failure of the governor, output speed of the CSD will 
be maintained at the minimum value for all input speeds. 


G. CSD Oil System 


The CSD charge and lubrication oil requirements are supplied by a separate 
oil systern for each CSD installation. The 011 is pressurized and circulated 
by a start pump, a charge pump and a scavenge pump, all of which are inte- 
gral with the CSD assembly. The CSD oil cooler incorporates thermo- 
statically controlled shutters which function automatically to regulate air 
flow through the cooler and maintain the CSD oil at the required temper- 
ature. In the event of failure of the shutter position linkage or of the 
thermostat, the shutters will assume the fully open position. 


H. CSD Oil Shut-off Valve 


The CSD oil shut-off valve is an electrically operated gate valve located in 
the oil supply line to the CSD. The valve, normally open, is controlled by 
its associated engine condition lever and closes when the latter is placed 
to the PULI. TO ARM FIREX position. 


8 CSD Pressure Switch 


W‏ ا س س 


The pressure switch, which is hydraulically operated, is sensitive tothe 
variations in CSD charge oil pressure occurring in the governor oil outlet 
ducts as a result of increase and decreases in CSD input and output speeds. 
The switch is maintained in the open position by spring pressure and is 
actuated to close by oil pressure when engine speed exceeds 54 (%0,6)% 

LP rpm. The switch remains closed at all conditions of normal CSD oper- 
ating speed and generator load but opens on engine shut-down, engine 
overspeed or as a result of failure of the CSD transmission. When the CSD 
pressure switch is in the closed position, the electrical circuit initiates 
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a sequerce of operation which connects the 40-kva constant-frequency a.c. 
generator to the load bus. 


J. Power Sources 


Circuit-breakers and power sources afiecting the accessory gear-boxes 
and CSD assemblies are as follows: 


(1) D.C. Essential Bus - Panel À Quantity 


Engine Gear Box Oil - Low Pressure Warning 
Nos 12 344 4 


Engine Fire Control - Services Nos 1,2,3,4 
(CSD oil shut- off valve) 4 


(2) D.C. Essential Bus - Panel B 


Air Cond Cupercharger - Control and Overheat 
Light - LH and RH 2 


8. Aircraft Fuel System (Ref.Fig.11) 


The aircraft fuel system, which is sub-divided into a main system and an 
auxiliary system, consists of six integral tanks in the wing and one flexible 
multiple-cell tank installed in the centre wing area. The main and auxiliary 
tanks are interconnected by a common manifold, permitting single-point pres- 
sure fuelling and defuelling, cross-feeding and fuel transfer. Included in the 
fuel system are booster pumps, selector valves, shut-off valves, fuel contents 
indicators and fuel low pressure warning lights. 


Auxiliary fuel is utilized to supplement depleted fuel in the main tanks, but may 
also be supplied directly to the engine fuel system. Provision is made for 
gravity fuelling and fuel dumping. The fuel supply for the empennage anti-icing 
heaters is provided by the No.3 main tank booster pump. 


During normal operatiag conditions, each engine is fed from its associated tank 
and the manifold system is completely isolated during this phase of fuel 
management, Fuelis delivered from the tank via the booster pump, selector 
valve, and firewall shut-off valve to the fuel heater, low pressure fuel pump, 
flowmeter and high pressure pump of the engine fuel system (Ref.Sect.2). 
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Fuel Tanks 


The fuel is carried in four main and three auxiliary tanks. The four main 
integral tanks are numbered 1,2,3 and 4 from port to starboard in accord- 
ance with the engines they supply under normal operating conditions. 
Auxiliary integral tanks 5 and 7, also numbered from port to starboard, 
are installed outboard of the main tanks. Six flexible fuel cells are inter- 
connected to form the centre auxiliary tank which is tank No.6. The main 
and auxiliary tanks are connected by a common manifold which permits 
cross-feeding any engine or engines from any main tank or combination 
of main tanks and fuel transfer from any tank or combination of tanks to 
any other tank. For location of fuel drains, refer to Figure 12. 


Operating Controls and Indicators 


Management of the aircraft fuel system, except the firewall fuel shut-off 
valves, is controlled from the systems operators lower panel (Ref.Fig. 
13) which incorporates the fuel selector switches, booster pump switches, 
manifold shut-off valve switches, fuei dump switches, contents indicators 
and test switch, fuel selector valve not synchronized lights and fuel low 
pressure warning lights. The firewall shut-off valves are controlled by 
the engine condition levers. The fuelling/defuelling system, besides being 
controlled from the systems operators fuel panel, is also operated from 
the ground control panel located on the underside of the starboard outer 
nacelle. 


Fuel Selector Switches 


Four six-position main tank selector valves are installed on the rear spar. 
The valve for each main tank is connected to the manifold, the booster 
pump and the engine by three separate lines and is operated by a rotary 
selector switch located on the systems operators fuel control panel.Refer 
to Section 2 for details of fuel management. 


Amber warning lights, marked SELECTOR VALVE NOT SYNCHRONIZED, 
are located below the selector switches and illuminate while the selector 
vaives are motoring to the position indicated by the selector switches. 
The positions of the selector switches are: TANK-MANIFOLD; TANK- 
ENGINE; TANK-ENGINE-MANIFOLD; MANIFOLD-ENGINE; TANK- 
MANIFOLD; OFF. 


Boo ste r Pump Switches 


Each tank is equipped with a fuel booster pump, with the exception of the 
centre auxiliary tank which has two booster pumps. The pumps, complete- 
ly immersed in fuel, are electrically driven and operate on constant- 
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frequency a.c. power supply. The pumps feeding the engines are run con- 
tinually to assure adequate fuel pressure at all times. 


The booster pumps are controlled by individual on-off switches located on 
the systems operators fuel control panel. The auxiliary tank booster pump 
switches are lever-locked in the OFF position to prevent inadvertent se- 
lection of the switches to the ON position. 


E. Manifold Shut-off Valve Switches 


A 28-volt d.c. actuator-operated manifold shut-off valve, installed 
between the manifold and each tank fuelling/defuelling shut-off valve, pre- 
vents fuel flow from the manifold to the tank when not transferring fuel, 
fuelling or defuelling. 


Each manifold shut-off valve is controlled by a switch, located on the 
systems operators fuel control panel, having three positions marked 
OPEN, CLOSE and GROUND. When the switch is placed to GROUND, con- 
trol of the manifold shut-off valve is transferred to the pressure fuelling 
panel іп the starboard outer nacelle. 


F. Contents Indicators: 


The fuel quantity indicating system consists of seven fuel contents indica- 
tors and a single contents totalizer on the systems operators fuel control 

panel. The individual tank indicators are energized by capacitor-type tank 
probes and are calibrated in pounds of fuel. The totalizer, also calibrated 
in pounds of fuel, shows the aggregate of all fuel carried in the tanks. 


A contents indicator test switch is installed on the righi-hand side of the 
systems operators panel for checking the serviceability of the incicators. 


G. Magnetic Fluid Level Indicators 


A magnetic-type dipstick is installed in each of the seven tanks .o facilitate 
fuel contents reading on the ground. The unit is installed in the tank in an 
upright position and is secured on the bottom of the tank. 


The indicator consists of an outer tube sealed at the top and open to 
atmosphere at the bottom. Around tis tube ів a doughnut- shaped float, the 
centre of which contains a magnet. The float is free to slide up and down 
the tube and follow the fuel level in the tank. А graduated register tube 
normally latched in position is also fitted with a magnet. When the locking 
plug is turned 90° either to the right or to the left, the register tube slides 
down until its magnet comes into the field of the float magnet and the 
quantity of fuel in the tank can then be read on the graduated scale which 
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denotes fuel quantity in US gallons. To ensure proper reading, the figures 
immediately above the graduation marks are used. 

The register tube is stowed by exerting a sharp up-movement cn the 
locking plug to break the magnetic field and then pushed and locked back 
in position by turning the locking plug 90° to the right or to the left. 


H. Low Fuel Pressure Warning Lights 


Red low fuel pressure warning lights on the systems operators fuel 
control panel and on the annunciator panels illuminate when the fuel pres- 
sure upstream of the high pressure pump falls below 9 psi. Three amber 
low pressure warning lights on the systems operators lower anel 
illuminate when the pressure in the fuel supply line from the auxiliary 
tanks drops below 2(+0.5} psi. 


I. Auxiliary Tank Shut-off Valves 


A shut-off valve, installed on each auxiliary tank booster pump output line, 
isolates the tank when its associated booster pump is not in operation. On- 
off switches, located on the systems operators fuel panel, control simul- 
taneous operation of both the booster pump and shut- off valve in each 
auxiliary fuel tank. 


d Firewall Fuel Shut-off Valves 


A fuel shut-off valve installed on the aft face of the aircraft firewall in 
each nacelle cuts off the fuel supply to the engine in case of engine fire. 
Each valve, normally open, is controlled by its respective engine con- 
dition lever when the latter is placed in the PULL TO ARM FIREX position. 


K. Tank and Cavity Venting 


Fuel tank venting is accomplished through lines which vent the main and 
centre auxiliary tanks to atmosphere at points located outboard of the 
engine nacelles. The outboard auxiliary tanks are vented at points located 
at the wing tips. 


Venting of the centre auxiliary tank cavity is accomplished through a line 
having a discharge point adjacent to the inner main tank vent in the lower 
surface of each wing. This venting arrangement provides low pressure 
around the rubber cells, causing a differential pressure between ihe 
interior and exterior of the cells, thus preventing collapse of the tank 
(Ref. Е1р. 14). 
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L. Fuel Transfer System 


Fuel may be transferred through the manifold system from any tank or 
combination of tanks to any other tank. Fuel transfer is controlled by the 
fuel selector switches and the manifold shut-off switches. For fuel transfer 
procedures, refer to Section 2. 


= 


M. Fuel Cross-feed System 
ee ee ee 


Fuel may be distributed from any main tank or combination of main tanks 
to any engine or combination of engines through the manifold system. The 
cross-feed operation is controlled by the fuel selector switches. For fuel 
cross-feed procedures, refer to Section 2. 


— 


N. Fuelling and Defuelling System 


Pressure fuelling апа defuelling of the aircraft is achieved through a 
single-point adapter located on the underside of the starboard outer nac clie 
and connected to the fuel system manifold. The manifold and valves permit 
a fuelling rate of 600 US (500 Imperial) gallons per minute at 5c pri. The 
fuel flow is controlled by the manifold shut-off valves, fuelling/defuelling 
shut-off valves, 80% fuel level modulating valves and 98% fuel level pilot 
valves. Each tank is equipped with a filler adapter on the upper surface o: 
the wing for gravity fuelling in the event that pressure fuelling equipment 
is not available, or should a fuelling system component become defective 
during pressure fuelling procedures. 


O. Fuelling/Defuelling Shut-Off Valve 


The fuelling/defuelling shut-off valve is a pressure-operated pilot t pe 
unit installed in each tank. During pressure fuelling procedures, the 
volumetric flow of fuel through the fuelling/defuelling valve is controlled 
by the action of the 80% modulating and 98% shut-off pilot valves when the 
fuel in the tank reaches predetermined levels. | 


P. Modulating and Shut-off Pilot Valves 


The modulating and shut-off pilot valves are pressure-operated type valves 
installed at the 80% and 98% levels in each one of the tanks. When the tank 
is approximately 80% full, the modulating valve partially closes the 
fuelling/defuelling shut-off valve, thus reducing the flow rate from 150 to 
50 US (125 to 42 Imperial) gallons per minute except in tanks No. 5 and 

No. 7 where the modulated rate is 7.2 to 10. 8 US (6 to 9 Imperial) 

gallons per minute. When the tank is 98% full, the shut-off pilot valve 
completely closes the fuelling/defuelling shut-off valve. 
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TEMPORARY REVISION NO, 17-8 


Insert in Section 17, facing Page 53 dated 22 Sep 6l 
FUEL DUMP SYSTEM 


REASON FOR ISSUE 
To clarify text. 
AC TION 


Delete the second Paragraph of 8,5, in its entirety and add new Paragraph 
as follows: 


Approximately 536 US (447 Imperial) gallons of usable fuel will remain in 
each inboard main tank and approximately 96 US (80.5 Imperial) gallons of 
usable fuel will remain in each outboard main tank after dumping is completed. 
Ground safety switches on the landing gear prevent accidental dumping while 
the aircraft is on the ground. 


NOTE: The variation іп usable fuel quantities between "іп flight" and "ground"! 
quantities is due to siphoning effect in flight, 
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TEMPORARY REVISION No. 17-9 (ISSUE 1) 
(This TR cancels and supersedes TR 17-9 dated 25 Apr 66) 


Insert in Section 17, facing Page 55 dated 22 Sep 61 
FOR FLYING TIGER AIRCRAFT ONLY 
FUEL DUMP SYSTEM 


REASON FOR ISSUE 


To revise fuel quantities after jettisoning, when Service Bulletin СІ.4404-451 15 
incorporated. 


ACTION 


follows: 


Approximately 270 US (225 Imperial) gallons of usable fuel will remain in each 
inboard main tank and approximately 96 US (80 Imperial) gallons of usable fuel 
will remain in each outboard main tank after dumping is completed. Ground safety 


switches on the landing gear prevent accidental dumping while the aircraft is on 
the ground. 


NOTE: The variation in usable fuel quantities between "in flight" and ''ргоцпа" 
quantities is due to siphoning effect in flight. 
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Q. Fuelling Сор Contro: Pla pasie т. 
The pressure fuelling grourd .. "oi vane! +s located on the underside of 
the starboard cuter nacelle. Fhe {a di i." * ontrois consist of seven 
manifold shut-oif valve switcl eg, an mA sition tank selector switch, а 
modulating vaive test switch, « siut- E ct valve test switch and a green 
indicator light. 
The seven manifold shut-off valy- «^ дшпоь cn the ground panel control the 


operation of the manifold shut. sil va vei оозу En the manifold shut-off 
valve switches on the systeme operatoro fuel control panel have been 
placed to the GROUND posii:ca. 


The two test switches опа’. he riocduiatiug; and shut-off pilot vaives to be 
checked for serviceability с." ihe start of the pressure fuelling operation. 
The green indicator light siows that ihe fuel seiector valves are in the 
correct position for pressure fueling (іл any position cther than manifold- 
to-engine) and illuminates only when ар the fuel selector switches оп the 
systems Operators fuel control panel are placed to positions other than 
manifold-to-engine. 


R. Defuelling 


Fuel may Бе cft-loaded via the maniioid sysfem through the pressure 
fuelling adapter at a maximum rate of 210 US (175 Imperial) gallons per 
minute at -7 psi. Each fuelling/detuelling shut-off valve is closed auto- 
matically when the fuel level in its associated tank drops down to approxi- 
mately 10%, thus maintaining suction in the fuelling/defuelling system. 


S. Fuel Dump System (Ref. Fig. 16) 


Fuel is dumped from the main fue! tanks via an extendible chute located on 
the underside of each wing between the inner and outer nacelles. Fuel can 
be dumped from the auxiliary їі: :кз only by transferring to the main tanks. 
The fuel dump system is electri: - Пу operated and enables fuel to be 
dumped at a flow rate of approx ...ately 315 US (263 Imperial) gallons рег 
minute. Fuel can be dumped frou.. either side separately or both sides 
simultaneously and the operatic.. can be started and stopped at any desired 
time. 


Approximately 447 US (372 Imperial) gallons of usable fuel will remain 
in each inboard main tank and approximately 80 US (67 Imperial)gallons 
of usable fuel will remain in each outboard main tank after dumping is 
completed. Ground safety switches on the landing gear prevent acci- 
dental dumping while the aircraft is ou the ground. 
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T. Fuel Dump Controls 


The installations are identical for the port and starboard wing and are 
controlled by two guarded switches on the systems operators fuel controi 
panel. When the switches are placed in the OPEN position, the jettison 
chutes are lowered and the inner portion of the pipes rotated so that the 
outlet faces aft. When the dump chutes reach the fully extended position, 
limit switches complete the circuit to open the jettison valves. Placing 

the dump switches in the CLOSE position shuts off the fuel flow. The dump 
chutes cannot be retracted in flight, but may be retracted on the ground by 
use of the chute retract switch adjacent to the chute. 


О. Ромег Sources 


The circuit-breakers and power sources for the aircraft fuel system аге 
as follows: 


(1) Constant-frequency А.С. Bus А Quantity 


Fuel Booster Pumps Supply - Main No. 1 
and Main No. 2 6 


Fuel Booster Pumps Supply - Auxiliary No. 5 and No. 6 2, 


Fuel Quantity System - Main Tanks Nos 1,2,3 апа 4 + 
Fuel Quantity System - Aux Tanks Nos 5,6 and 7 3 
Fuel Quantity System - Totalizer 1 


(2) Constant-frequency А.С. Bus B 
Fuel Booster Pumps - Main Nos 3 and 4 6 
Fuel Booster Pumps - Auxiliary Nos 6 and 7 6 
(3) Г.С, Main Bus 


Auxiliary Fuel Tanks - Manifold Shut-off Valves 
Nos 5 to 7 3 


Primary Fuel System Master - Normal 1 


(4) D.C. Essential Bus Panel B 


D 


Fuel Selector Valves Nos 1,2,3 and 4 


Fuel Jettison - Master Standby 1 
Fuel Jettison System - Dump Valve Nos 1,2,3 and 4 4 
Fuel Jettison System - Chute Act and Dump Valve 
Control LH and RH 2 
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Aux Fuel Tanks Control - S/O Valves and Booster Quantity 
Pumps Nos 5,6 and 7 3 
Auz Fuel Tanks Control - Low Pressure Warning 1 
Main Fuel Tanks - Manifold S/O Nos 1,2,3 and 4 4 
Main Fuel Tanks Booster Pumps Nos 1,2,3 and 4 4 
Fuel Low Pressure Warning Nos 1,2,3 and 4 4 


Oil System (Ref. Fig.17) 


With the exception of the oil cooler and associated plumbing, the oii system 15 
completely self-contained within the engine. The oil is contained in a tank 
mounted around the air intake casing, and circulated by one feed pump апа six 
5сауепре pumps located in the high pressure wheelcase. 


¿he pressure pump draws oil from the tank through a filter housed in the air 
intake casing and delivers it rearwards to a pressure filter in the port side of 
the high pressure wheelcase. À spring-loaded by-pass valve across the filter 
prevents eng:ne oil starvation should a biockage occur in the filter. From the 
filter, the oil is transferred to the intermediate casing and then by an cxternal 
pipe to a relief valve housed in a boss in the air intake casing. The relie; valve 
discharges directly into the oil tank while the main flow is conveyed by à pipe 
to No. 5 strut of the air intake, where the flow divides to feed the main rotating 
assemblies and Ше wheelcases. 


The scavenge pumps discharge into a common outlet, the combined return 
being directed through the fuel heater and the top four air intake struts for 
anti-icing purposes before passing to the oil cooler. From the cooler, the oil 
is returned to the tank and directed over an internal deaerator tray to permit 
the release of any inciuded air. 


А. Ой Tank 


The fabricated stainless steel oil tank is oí L-shaped section and is 
mounted around the rear of the air intake casing, the external surface of 
the casing thus forming the internal wall of the tank. The front flange of 
tue tank is bolted to a flange on the intake casing, and the rear flange is 
trapped between a face at the rear of the intake and the front flange of the 
LP compressor casing. ОП leakage into the compressor is prevented by 
a rubber seal at this joint. 


A platform is provided on the starboard side of the tank for an oil filler 
cap and a dipstick. The dipstick is graduated in US pints. Any excess oil, 
due to overfilling, is allowed to flow into an overflow pocket and then 
overboard through a drain. 
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А deaeration tray is mounted іп the top half of the tank and oil from the 
cooler is fed upward onto it through a channel integral with the tray. Ав 
the oil flows over each side of the tray from the centre, the air escapes 
from the top and is collected by a pipe forming part of the common oil 
tank and reduction gear breather connection. 


B. Breather 


With the exception of the LP turbine rear bearing, the oil tank and all 
lubricated compartments in the engine are interconnected and vented to 
atmosphere through a centrifugal breather in the HP wheelcase. The 
breather, which is basically a vaned rotor driven from the spur gear train 
on the HP wheelcase, separates the oil and the air. The oil which isthrown 
outwards collects on the flanged vanes of the rotor and is returned to the 
wheelcase, while the air is exhausted to atmosphere through a protective 
grill. 


C. Feathering Pump 


The feathering pump and motor assembly are mounted on the low pressure 
compressor casing. The pump motor is energized by 115/200-volt a.c. 
power from the main distribution panel through a feathering pump power 
relay which in turn is energized by 28-volt d.c. power irom the main d.c. 
bus when the condition lever is at feather and the feathering microswitch 
is closed. The feathering pump draws oil from the feathering reserve at 
the bottom of the tank and passes high pressure oil through the propeller 
control unit to the propeller. Return from the propeller passes through 
the PCU directly to the tank. 


D. Oil Cooler (Ref. Fig.18) 


The oil cooler is mounted within the bottom cowling of the engine and 
consists of a rectangular structure containing a matrix, oil inlet and outlet 
ports and a by-pass valve. The exhaust flap and its thermostatic floating 
control unit are also installed within the cowling. Scavenge oil from the 
engine enters the cooler, flows through the cooler in a directed path, and 
leaves the cooler to return to the tank. If pressure build-up within the 
cooler exceeds 25 psi, a by-pass pressure relief valve opens and allows 
the oil to pass directly to the outlet and by-pass the matrix. 


E. Oil Cooler Exhaust Flap Controls 


The oil cooler exhaust flap actuation system controls engine oil temperature 
by regulating the flow of cooling air through the oil cooler. The position of 
„Ше flap is controlled either automatically by the floating control thermostat, 

or manually by a selector switch in the cockpit which can override the 
automatic control at any time. The temperature range of the thermostat is 
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78. 0% to 85.8°C. The oil cooler control switch is located on the pilots 
lower centre instrument panel and is marked AUTO, OFF, OPEN and 
CLOSE. 


F. Oil Temperature Indicators 


Four engine oil temperature indicators are located on the pilots lower 
centre instrument panel directly below the oil cooler exhaust flap controls. 
Each gauge indicates the oil temperature in degrees Centigrade. The 
temperature sensor probe is located upstream of thepressure pump. Oil 
temperature at the HP turbine rear bearing is measured by a thermometer 
buib located in the scavenge line immediately downstream of the HP 
turbine bearing. Dual temperature indicators are mounted on the systems 
operators lower instrument panel. Power for the system is supplied from 
the d. c. essential bus B through circuit-breakers, one for each indicator. 


G. Oil Pressure Indicators 
Four oil pressure gauges are located on the pilots centre instrument panel. 
Each gauge indicates the oil pressure in pounds per square inch. The oil 
pressure is tapped from the rear face of the high pressure wheelcase. Four 
windows on each annunciator panel, labelled OIL PRESSURE, illuminate 
when the oil pressure falls below 35 psi and go out when the oil pressure 
rises above 38 psi. The master caution lights flash whenever the window 
illuminates. 

H. Power Sources 
The circuit-breakers and power sources for the oil system are as follows: 
(1j Constant-frequency Рапе1 A Quantity 

Engine Oil Pressure Indicators No. 1,2,3 and 4 4 

(2, D.C. Main 


Oii Cooler Flaps Control No. 1,2,3 and 4 4 


(3) П.С. Essential Bus - Panel В 


Oil Inlet Temperature Indicator No. 1,2,3 and 4 4 
Low Oil Pressure Warning No. 1,2,3 and 4 4 
HP Turbine Oil Temp Ind No. 1 and 2 | ] 
HP Turbine Oil Temp Ind No. 3 and 4 1 
section 17 1 Nov 62 


Эаре 60 


| / A 
CANADAIR 
A | رک دست‎ 


Х | operating manual 


-— 


RADAR, RADIO, AND NAVIGATION 


Weather Radar 


The PDR-1 (C band) radar provides facilities for weather mapping, ground 
mapping and advance warning of high ground. Weather information and 
terrain features are displayed on the radar screen in range and azimuth, 
relative to the aircraft heading, up to а distance of approximately 150 
nautical miles, within the scanning angle. А rainfall-rate contour 
circuit provides a visual pattern of rainfall rate gradient (rain density 
gradient) within thunderstorm clouds thus indicating the areas of turbulence 
to be avcided. When energized, the contour circuit causes the normal 
radar presentation to display areas of high rainfall rate as black holes. 
The position, intensity and extent of a storm cell or cells within clouds 
is therefore immediately apparent. 


A. Operation 


The radar consists of an antenna, & transceiver, & control, & synchronizer, 
and two indicators. The operating frequency is 5100 (+30) megacycles. 

The radar antenna radiates pulses of energy in & narrow pencil beam and 

the returned echo 15. received by the antenna, amplified by the receiver, 
and presented in range and azimuth on the CRT indicator. The sweep trace 
starts near the bottom of the CRT giving an offset presentation. The 

trace sweeps to the edge of the tube and the trace rotates in step with 

the antenna scan. Range is indicated by means of range marks (concentric 
circles). 


Trigger frequency is controlled by the l15-volt 380 to 120 cycle a.c. 
aircraft power supply which triggers the blocking oscillator in the syn- 
chronizer. Тһе trigger frequency is therefore held to 100 (+20) cycles. 
Trigger pulses are supplied to the transmitter and the two indicators. 
The two identical indicators each receive simultaneous azimuth bearing 
data from the antenna апа the indicators are synchronized with the 
antenna rotation. | 


The antenna tilt angle may be adjusted between +15° and -15? by the ANT 

TILT on the CON-IL4 control. Тһе antenna is rotated 360° at 15 (+3) rpm, 
but the indicated scan is limited to 120? on either side of the aircraft 
heading. The scanned area on the indicator holds its relative position on 
the screen against pitching and rolling of the aircraft by the vertical gyro 
and the radar stabilizing system. The 09 antenna tilt is referenced to the 
verticle gyro which produces error voltages that are fed to the radar 
stabilizing system to maintain & constant radiation angle. 


B. Components and Locations 


The components and their locations are as follows: 


15 May 81 Section 18 
Page 1 


| Сар с =з 
Х | Operating manual 


B. Components and Locations (Continued) 


Component Location 
Antenna Nose Radome 
Transmitter Receiver Navigators Rack 
Control Pilots Overhead Panel 
Synchronizer-Amplifier Navigators Rack 


Power Supply 


Indicator No. 1 Pilots Station 
Indicator No. 2 Co-Pilots Station (LL aircraft) 
С. Contre. 


The Con-IL-h control unit provides facilities for operation of the radar 
set from the pilots overhead panel (Ref. Fig. 1). The control unit has the 
following features: 


(1) A rotary switch having four positions, OFF, STANDBY, NORMAL, and 
CONTOUR. 


(2) An antenna tilt control marked O? to 15? up and down. 

(3) A gain control. 

(4) А dimmer control for adjusting the panel lights. 

D. Indiestors 

Two PIP-10 indicators are inciuded in the system, one in each of the 

pilots and co-pilots positions. Each indicator provides & visual display 
consisting of video information and range mark signals (Ref. Fig. 1). Four 
controls are mounted on the PPI-LE front panel: RANGE AND MARKS, TRACE 
ADJUST, ERASE RATE and DIMMER. 

The indicator has ап off-center plan-position display with azimuth coverage 
up to 120 on each side of the aircraft heading. Ranges of 20, 50, and 

150 nautical miles may be selected with a range mark interval of 5, 10, and 
25 nautical miles respectively. 


E. Power 


The radar uses 115-volt а.с. and 280-volt d.c. from the aircraft power 
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E. Power (Continued) 


supply. The 115-у01% а.с. is supplied from a 15 ampere circuit-breaker 
and 28-volt d.c. from а 5-ampere circuit-breaker. Both breakers are 
located in the radio junction box. Pitch and roll voltages are supplied 
by the aircraft vertical gyro for stabilizing the antenna. 


ATC Transponder 


A Collins 621A-3 ATC transponder is used in cooperation with ground control 
stations for air traffic control (ATC) and Operates on a receiver 

frequency of 1030 me and a transmitter frequency of 1090 mc with а power 
output of 500 watts. Тһе transponder is the reply portion of the Air 
Traffic Control Radar Beacon System receiving interrogations from a ground 
station and transmitting coded reply signals. Тһе transponder responds to 
ail valid ATC ground radar interrogations with a coded reply signal. "This 
coded reply signal is used to identify and locate transponder equipped 
aircraft for the air traffic control. 


An audio monitoring facility is provided оп the A81-4 intercom control 
panels (Ref. Fig.&) and is readily made available if required. Тһе visual 
monitoring facility (green indicator light on the control) indicates 
proper transmitter operation. 


А. Components апа Locations 


COMPONENT DESIGNATION LOCATION 
Control (Collins) 099-2622-00 Pilots Overhead Panel 
Transponder (Collins) 621A-3 Forward Hold 
(522-2103-00) 

Shockmount (Collins) 350E-3D Forward Hold 
(522-0569-00À ) 

Antenna (Collins) DAT ss] Lower Fuselage Skin 


(Forward hold) 
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B. Control (Figure 2) 


The control unit contains the controls necessary for operation of the 
transponder. Controls include а function switch, code selector, mode 
selector, identification switch, normai-test and an altitude reporting 
switch. 
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B. Control (Figure 2) (Continued) 
(1) Function Switch 


The function switch has four positions: OFF, STANDBY, ON and LOW 
SENSITIVITY. Тһе transponder may be turned to STANDBY and, after 
approximately 80 seconds, may be turned to ON or LOW SENSITIVITY 
with immediate operation. Alternatively, the transponder may be 
turned to ON or LOW SENSITIVITY immediately and, approximately 80 
seconds later, voltage is applied to the transponder. Transponder 
gain is reduced when LOW SENSITIVITY is selected. 


(2) Code Selector Switch 


The code selector switch selects the code which is to be transmitted 
in response to ground interrogations. 


(3) Mode Selector Switch 


The mode selector switch determines the time spacing between 
interrogation pulses required for operating the transponder. The 
four modes of operation available are A, B, C and D. Modes, A. 3, 
and C are presently the only modes used for air traffic control. 
Mode C has been designated for automatic altitude reporting, and 
mode D is as yet unasSigned. Circuits for mode C ала D are 
incorporated in the 621A-3 system. Pulse pair spacings for the 
four modes of operation are: Mode A, 8 microseconds; Mode B, 

17 microseconds; Mode C, 21 microseconds; Mode D, 25 microseconds. 


(+) IDENT Switeh 


Special identification pulses are transmitted for a present length 
of time (25 seconds following release of the IDENT switch) when 
the IDENT switch, upon request from the ground controller, is 
activiated momentarily. 


(5) Normal /Test Switch 


The normal/test switch and associated monitor light permits testings 
the performance of the transponder while in flight or on ground. 
Placing the switch to TEST provides an interrogation signal. The 
monitor light is illuminated whenever the transponder is transmitting, 
verifying that the transponder is functioning properly. 


(6) ALT RPTG Switch 


The altitude reporting switch, together with the mode selector switch, 
when used in conjunction with an altitude digitizer or computer, 
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B. Control (Continued) 
(6) ALT RPTG Switch (Continued) 


automatically provides the ground controller with aircraft altitude 
information. 


C. Transponder (Ref. Fig. 2) 


The 621A-3 ATC transponder is & completely transistorized receiver- 
transmitter containing circuitry for both two pulse (ICAO) and three 
pulse (FAA) sidelobe suppression. The suppression circuits prevent 
triggering of the system by the sidelobes of the seconaary surveillance 
radar (SSR) which would supply false replies to the ATC ground station 
and obscure the aircraft location. 


To prevent interaction between the ATC and DME, both equipments 
using L-band, an external suppression cable 15 connected between the 
two transponders to disable the DME decoder when the АТС is trans- 
mitting or, comversely, the ATC receiver portion when the DME is 
transmitting. 


The transponder contains an expanded reply code system of 4096 codes 
available on all four modes.  Transponders are adjusted to the mode and 
code designated by the cognizant air traffic control agency. 


D. Power 
The aircraft power requirement for the transponder is 115-у01% а.с. 
Distance Measuring Equipment 


“he 860E-2 distance measuring equipment (DME) electronically measures 
the line-of-sight (slant) distance from an aircraft to a fixed TACAN 

or VORTAC station. The transmitter portion of the 860Е-2 DME transmits 
a pair of shaped and coded interrogation pulses at a frequency between 
1025 and 1150 mc inclusively. 


These interrogation pulses are received by the selected TACAN or VORTAC 
^round station. The ground station, after a fixed time delay, transmits 
% pair of reply pulses either 63 mc above or below the interrogation 
frequency. These pulses are received by the receiver portion of the 
360Е-2 DME and are applied to the computing circuits. The computing 
circuits measure the round-trip travel time, or the time interval 

p tweon the interrogation and reply pulses. This time interval, which 
is proportional to the slant range between the aircraft and the ground 
station, is converted to distance information and is displayed the 

DME distance indicators. 
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D. Power (continued) 

An audio monitoring facility is provided on the A81-h intercom controls 
(Ref. Fig 8) at the pilots and co-pilots station, and is readily made 
available if required. 


A. Components and Locations 


The components and their locations are as follows: 
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СОМРОМЕКТ DESIGNATION LOCATION 

Distance ео Equip- mE 

ment 860E-2 Forward Baggage Hold 
Sisto ` 3190-3 Forward Baggage Hold 
Control Co-pilots Overhead Panels 
Indicator (2) 339D-1 

eê и 2372-1 Bottom Fuselage 


(Forward Hold) 
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В. Operation 


The distance measuring equipment (DME) consists of а transponder, two 
indicators, control unit and an antenna (Ref. Fig 3).  DME may be used 

for position fixing enroute separation, approach, holding or ground 

speed caleulation. DME-equipped aircraft may be authorized to carry out 

an approach without the outbound headings and procedure turns necessitated 
by other instrument approach procedures. А DME fix may be obtained by 
referring the DME readout to the ЕМІ. DME indication would then be ine 
number of miles from the station along the indicated radial. 


Tacan ground stations have the capability to repiy to DME interrogation 
signals and also te transmit bearing information and identification 
signals.  DME utilizes only the distance capability of TACAN, VOR being 
used for bearing information.  VORTAC stations provide TACAN distance 


range and bearing information for aircraft equipped with DME and VOR 
equipment. 
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B. Operation (Continued) 


DME operation can be divided into two distinctly separate conditions: 
search and track. During search, the DME indicator dials will be 

masked and rotating in search. With the search complete, the mask is 
removed, indicating lock-on, апа the slant distance to the ground station 
is shown on the indicators in nautical miles. The search switch, when in 
the OVERRIDE position, permits the DME to range beyond the 50-mile limit 
on short-range channels (TVOR amd ILS). 


The VOR/DME control switch, identified T/R-REC-OFF, performs two functions; 
in the OFF position, neither DME or VOR operation is provided. Іп REC 
position, VOR reception is available and DME is on standby. In T/R, both 
VOR and DME functions are available. In standby, the DME is turned on 

but is not transmitting and the ranging mechanisms are not constantly 
searching, eliminating unnecessary wear on system components, while 
allowing the pilot to put the DME into operation without the 2-minute 
warmup period. 


To prevent interaction between DME and ATC, both equipments using L-band, 
and external suppression cable is connected between the two transponders 
to disable the ATC receiver position when DME is transmitting or, 
conversely, to disable the DME decoder when the ATC is transmitting. 

C. Power 

Aircraft power requirements for the DME are 115-volt a.c. and 28-volt d.c. 


Power Sources 


The circuit-breakers for the radar systems are located оп the radio 
junction box. Тре power sources and circuit—breakers are as follows: 


(1) Constant-frequency A.C. Quantity 
А1% 1 *Not used 
Radar (weather) 1 
ATC (621A-3) 1 
DME 1 

(2) Dues 
Radar (weather ) 1 
DME 1 
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Radio Navigation 


T e radio navigation equipment consists of radio compass, VOR/ILS and 
marker receiver. 


The aircraft is equipped with two complete ADF systems: The DF 202 for 
ADF] and the DF 2011 for ADFZ. 


Radio Compass 


The DF-202 radio compass systems provide automatic direction finding (ADF) 
in the frequency range of 90 to 1800 ke. This range is covered in four 
bands. Tuning апа band selection is done electrically from а remote 
control unit. Visual indication of station bearing is presented on the 
HMI of the gyro magnetic compass system. 


The pp-2070 system provides the same services as the DF-202 except the 
tuning and band selection is accomplished within the self contained unit. 


Visual indication of station bearing is also presented on the DMI of 
the gyro magnetic compass system. 


A. Components and Locations 


The components and their locations are as follows: 


Component Location 

жшк Unit (2) Pilots Overhead Panel and Captains Center 
Panel 

Marker/ADF Selector Panel Pilots Overhead Panel 

ADF Receiver (2) 1 Aft Hold, 1 Captains Center Panel 

Loop Antenna (2) Bottom Fuselage 

Sense Antenna (1) Bottom Fuselage 

Jense Antenna Coupler (1) Aft Hold (Mounted on Receivers) 


rotary Solenoid Selector 
Switch (1) Radio Junction Box 


Radio Magnetic Indicator (2) Pilots, Co-pilots 
(Gyro Magnetic Compass System) 
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Radio Compass (Continued) 
B. Controls (DF-202) 
The 6141-6 control unit provides the following controls (Ref. Fig. 4): 


) Gain Control 

| ВРО Switch. 

) Broad ог Sharp Filter Selection. 

) Tuning Knob (hundreds) 

) Tuning Knob (tens) 

) Tuning Knob (units) 

) Loop L-R Switch. E 

) Funetion Selector Switch. 

A tuning meter provides an aid in tuning for maximum signal. Tuning is 
done by means of three controls which provide selection of the frequency 
in hundreds, tens and units of Кс. А BFO on/off switch controls a beat 


frequency oscillator operating at 456.72 kc, which heterodynes with the 
455.70 kc intermediate frequency, providing а beat note of 1020 cycles. 


Тһе DF~2070 unit has the following controls (Ref Fig. hA): 


a) Volume Control 

b) Filter Selection 

c) Tuning Knob (Thousands ) 
б) Tuning Krob (Hundreds) 
e) Tuning Knob (Tens) 

f) Tuning Knob (Units) 

g) Function Selector Switch 


Tuning is done by means of four controls which provide selection of the 
frequency in thousands, hundreds, tens, and units of ke. The Function 
Selector Switch allows for BFO, ADF, or extended range use. 


C. Indicators 
The two RMIs serve as radio compass indicators. Each pointer in an RMI 


receives information from the loop antenna assembly. Тһе single pointer 
represents the ADFl system, the double pointer represents the ADF2 system. 
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Radio Compass (Continued) 


D. Power 


Both systems are fed from the aircraft ll5-volt 100-сус1е а.с. and the 
28-volt d.c. systems. 


VOR/ILS System 


The VOR/ILS is & radio navigational aid which provides, through receiving 
and computing of VHF signals, visual indication of bearing and elevation 
of the aircraft in relation to the VOR or ILS ground station to which the 
System is tuned. The information is displayed on the flight instruments 
via the integrated director system. 


The system operates in two modes, VHF omni-range (VOR) and instrument 
landing system (ILS). Іп VOR, it determines aircraft bearing by comparing 
the phase of modulation of two signals from а VOR ground station. Іп ILS, 
it detects vertical and lateral deviation from an approach and glide path 
by comparing the strength of signals radiated in two pairs of narrow beams. 


The aircraft is equipped with two complete VOR/ILS sytems, VORI and VOR2, 
which display their information on the pilots and co-pilots flight instru- 
ments respectively. The instruments used in either position are the 
approach horizon and the course indicator of the IDS and the radio magnetic 
indicator (RMI) of the gyro magnetic compass system. Reception of signals 
on the omni-range, localizer and glide slope frequencies is limited to 

the line of sight. 


A. Operation 


The system operates in two different modes, УОК or По, depending on the 
selected channel, When VOR channels are selected, the system determines 
the phase difference between two 30-cycle signals, which is & function 
of the aircraft bearing with respect to the VOR ground station. When 
tuned to a localizer channel the system compares the strength of two 
signals, one modulated with а 90-cycle and the other with а 150-cycle 
signal, radiated in two nearly parallel narrow beams with their center 
or beam-overlap in line with the runway.  Coincident with the localizer 
channel, & glide slope channel is selected which determines deviation 
from the glide slope by comparing two similar beams radisted in the 
vertical plane of the runway approach. 


Omni-range channels are at even tenths of а megacycle in the frequency 
range 108.00 to 111.8 me or алу frequency in the range from 112.0 to 
117.9 пс. Localizer channels are reserved within this range, at odd 
tenths of a megacycle, from 108.00 to 111.90 mc. The frequency range 
for glide slope channels is the UHF region from 329.60 to 335.00mc. 
Pitch and heading deviation signals are also fed into the auto pilot 
system. 
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VOR/ILS System (Continued) 
B. VOR Operation 


With the receiver tuned to a VOR channel, the VOR/ILS system enables the 
pilot to select, identify and maintain а predetermined course with reference 
to the selected VOR ground station. 


During VOR operation, the ILS/HDG switch on the approach horizon must 

be in the HDG position. The course indicator displays a manually selected 
heading with respect to the VOR ground station by means of the course 
arrow, and deviation from the selected course by means of the course bar 
which is part of the course arrow. А steering command signal is displayed 
on the approach horizon by means of the steering pointer. 


C. ILS Operation 


Tre ILS ground station transmits two narrow beams in lateral and vertical 
plans, the lateral indicating the runway heading and the vertical indicating 
the glide slope towards the runway. The lateral beams are referred to as 
localizer beams, the vertical beams as the glide slope beams. The 
localizer beams are УНЕ transmissions, the left beam modulated with 90 
cycles and the right beam with 150 cycles. The glide slope beams are 

ОНР transmissions, the upper beam modulated with 90 cycles and the lower 
beam with 150 cycles. The beams overlap slightly on the ideal approach 
and glide slope. Deviation of the aircraft is indicated by means of the 
course bar and also by tne steering pointer and glide slope pointer on 
the approach horizon. During ILS operation, the ILS-HDG switch on this 
indicator must be in the ILS position. 


та Components and Locations 


The components and their locations are as follows: 


ды 


Components Location 
Glide Slope Receiver (2) Navigators Station 
Instrument Unit (2) Navigators Station 
VHF Receiver (2) Navigators Station 
Control Unit (2) Pilots Center 
Owitch Panel (1) Pilots Overhead Panel 
Glide Slope Antenna (1) Nose Radome 
15 May 81 Section 18 
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VOR/ILS System (Continued) 
D. Components and Locations (Continued) 
Components Location 
VHF-LOC Antenna (1) Upper Fuselage (Flight Compart- 
ment ) 


IDS Selector Switch Forward Hold 
(Rotary Solenoid) 


E. Glade. Slope. Receiver 


The Collins 51V-3 glide slope receiver is a self-contained airborne 
single-conversion superheterodyne receiver operating in the frequency 
range 329.60 to 335.00 ше. It is designed to give vertical guidance to 
a pilot in his final approach towards the runway and picks up sirnals 
from а glide slope transmitter adjacent to the runway. The selection 
of the 10 glide slope channels, which are spaced 600 ke apart, is 
coincident with the selection of localizer channels. 


F. Instrumentation Unit 


The instrumentation unit 344B-1 computes the signals from the УНЕ 
receiver by means of amplifiers, servo motors, synchros and descriminator 
circuits. The unit is powered from the aircraft а.с. and d.c. systoms. 


The modulation phase of the FM reference signal from the VHF receiver 

is compared with that of the variable-phase signal. This phase difference 
is interpreted in the instrumentation unit into heading and deviation 
information which is fed to the course indicators via the integrated 
director system and the radio magnetic indicators of the gyro magnetic 
compass system. 


In ILS operation the instrumentation unit handles the lateral guidance 
Signals from the ILS ground station. Тһе 90-cycle and 150-сусіе guidance 
signals are fed, via filter circuits, to the steering pointers of the 
approach horizons of the IDS. The same information is also fed to the 
course bar of the course indicator. 


G. Control 


(1) The Gables frequency control unit is а panel-mounted control having 
а power on-off switch, megahertz frequency control, kilohertz frequency 
control, volume and a window indicator to show the selected 
frequency (Ref. Fig. 5). 
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VOR/ILS System (Continued) 


G. Control (Continued) 


When the on-off switch is switched to ON, the power relay is connected 
to ground and this switches 28-volt d.c. and 115-volt a.c. to the VHF 
receiver, glide slope receiver and instrumentation unit of the parti- 
cular VOR system. 


The control contains megahertz frequency control and kilohertz frequency 
control. These controls select the frequency and also operate digits 

to indicate the selected channel. The frequency selection of the VHF 
receiver is coincident with the frequency selection of the glide slope 
receiver when the former is tuned to а localizer channel. 


A three-position toggle switch on the pilot's overhead panel transfers 
VOR2 information from the co-pilot's IDS to the Pilot's IDS when EMERG 
is selected and disconnects the VOR2 receiver from the VOR system to 
Serve as & communication receiver when COMM is selected. 


2. The gables frequency control unit utilized for VOR/ILS/DME operation, 
is а panel-mounted control having а ON-OFF control switch, MHz frequency 
control, KHz frequency control, volume control and a window indicator to 
show the selected frequency, and & search override switch marked 
NORMAL-OVERRIDE used for DME operation and a DME hold switch. For 
information on DME, refer to Distance Measuring Equipment this section. 


H. IDS Selector Switch 


The IDS selector switch is a rotary solenoid in the forward hold. When 
the VOR2 selector switch is set to EMERG, the IDS selector switch 
disconnects the VOR2 information circuits from the co-pilots integrated 
director system (IDS) and connects them to the pilots IDS. 


Marker Becerver 


"he marker receiver system indicated reception of marker beacon signals 
"rom airways fan markers, station locator Z markers and approach markers 
of un instrument landing system by means of colored indicator lights and 
‘Чо tones. The aircraft installation consists of an antenna, receiver, 
Hi-OFF-LO sensitivity switch, and marker lights. Тһе receiver detects 
(5-пс signals received from ground transmitters positioned at points 
alongs airways and at standard distances along the approach to a given 
runway. These signals in order of approach, are the airway markers, 

then the ILS outer апа inner markers, which are modulated with 3,000, 
100, and 1,300 cycle tones respectively, each identifying the transmitter 
aud therefore the location. 
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Marker Receiver (Continued) 

For aural indication the receiver audio output is fed to the intercon. 
The receiver also controls white, blue, and amber indicators (at both 
the pilots and co-pilots station) which light to indicate the airway, 
outer, and inner markers respectively. High or low sensitivity is 
selected at the pilots overhead panel. 


A. Components and Locations 


The components and their locations are as follows: 


——  — AE ir i L 


Component | Location 
Marker Receiver Navigators Rack (Lower) 
Antenna Bottom Fuselage (Forward Hold) 
Marker/ADF2 Selector Panel) Pilots Overhead Panel 
Marker Light (3) (Pilot) Pilots Instrument Panel 


Marker Light (3) (Co-pilots) Co-pilot Instrument Panel 


B. Controls 


Ihe only operating control for the marker beacon is that provided by 
the HI-OFF-LO sensitivity switch (marker/ADF2 selector panel) mounted 
on the pilots overhead panel. 


C. Marker Lights 


The pilots and co-pilots indicator lights are connected to a lamp test 
circuit in the receiver and each light may be tested by pressing the 
holder. 


Power Sources 


The circuit-breakers for the radio navigation systems are located on the 
radio junction box. Тһе power sources and circuit-breakers are as follows: 


(1) Constant-frequency А.С. Quantity 
ADF1 I 
ADFe 1 
VORJIDBOI = inst. Unit 1 
VOR/ILSI - Recvr 1 

.VOR/ILS2 = Inst. Unit 1 
VOR/ILS2 - Recvr 1 
VOR/ILS1 - Glide Path 1 
VOR/ILS2 - Glide Path 1 
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Power Sources (Continued) 


(1) Constant-Frequency A.C. Quantity 
Marker | 1 

а "Бас 
АОЕТ E: 
ADF2 1 
VOR/ILS1 = Inst. Unit 1 
VOR/ILS1 - Recvr 1 
VOR/ILS2 - Inst. Unit Í 
VOR/ILS2 - Recvr 1 
VOR/ILS1 - Glide Path 1 
VOR/TLS2 - Сізде Path 1 
Marker йк 


Communication Systems 


Тае communications systems installed in the aircraft consist of the 
following equipment: 


(1) Two high frequency communication systems with control units on the 
pilots overhead panel and 


(2j Twc very high frequency radio communication systems one with control 
unit on the pilots overhead panel and dual control heads for number 2 
communication system on co-pilot's center panel. 


(3) An intercom system combining interphone and audio integrating functions 
in the same unit are located at the pilots, co-pilots, check pilots, 
systems operators and navigators stations and extending interpnone 
facilities are located at aft cargo attendants station and a nose 
wheel well station. 


Control panels are illuminated independently of equipment operation. Panel 
jiisht dimmers are located on the pilots overhead panel (for pilots and co- 
pilots controls), systems operators panel (for check pilots intercom), 
systems operators fuel management and pressure panel (for systems operators 
intercom), and navigators panel (for navigators controls). 


Cabin air is sucked through the electronic equipment in the navigators rack 
by a cooling fan and exhausted into the forward hold, from which it is 
yelled. "bo sbtmosphere. The Tan 1s enersized directly from the thre: 
eircuit-breakers on the main distribution panel. 


ud 


statice discharges are installed to reduce static discharge accumulated 
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Communications Systems (Continued) 


by the aircraft in flight. Each discharger consists of a flexible plastic 
sheath containing а conducting wick. At the free end, the wick is exposed 
and fanned out, and at the other end it is enclosed in an aluminum tube. 
This tube is flattened and is attached to the aircraft with two machine 
screws. | 


High Frequency (HF) Communication Systems 


The 618T-2HF systems provide long-range radio communication in the 2 to 

30 magacycle frequency range and operates on any one of 28,000 selectable 
frequencies &t l-kc inerements. Transmission and reception may be made in 
the single-sideband (SSB) or aimplitude-modulation (AM) mode. 


The HF aircraft installation consists of two independent identical radios 
HPl and HF2, each consisting of a transceiver and control unit (Ref. Fig. 6). 
Both sets use the fin cap antenna. Both can receive at the same time but 
only one transmits at a time. The HF systems are designed for radio silence 
operation. 


A. Components and Locations 
The components and their location are as follows: 


mmp. — 


Component Location 

Control Units, HFl and НЕ2 (2) Pilots Overhead Panel 
Transceiver, НЕ. and НЕ? (2) Navigators Station (Lower Rack) 
Coupler Accessory Units No. 1 Rear Cabin No. 1 Port, NO. 0 
(HFl) and No. 2(HF2) FT, SL, Starboard Side 


SW 31 and 32) 


Coupier Accessory Units No. 1 Aft side of aft pressure 
(HEL) and No. 2(HF2) ЗВ, bulkhead 
23,26,27, and 30) 


Antenna Relays and Lightning Vertical Stabilizer 
Arrester 

Antenna Fin Cap 

Antenna Coupler No. 1 Vertical Stabilizer 
Antenna Coupler No. 2 Vertical Stabilizer 

15 May 81 Section 18 


Page 21 


C Al Al 
CANADAIR 
م‎ 


A نے‎ 
X Operating manual 


B. Controls 


The 714Е-1 unit contains all the controls to operate the 618T-2 trans- 
mitter (Ref. Fig 6) Two control units are located on the pilots overhead 
panel, one for HFL and one for HF?. 


The front panel contains the following: 
(1) Four frequency controls; megacycles, lOOke, 10ке, and 1ке. 


(2) A window through which digits are visible to show the actual 
frequency selected. 


(3) An RF gain control. 


(4) A switch on which OFF, USB (upper sideband), LSB (Lower sideband), 
and AM (amplitude modulation) modes may be selected. 


C. HF Coupling System 


ihe AT-102 tuning system couples the НҒІ and HF2 sets to the fin cap antenna. 
Both НЕ] and HF2 can receive at the same time, but only one can transmit at 
a time. Тһе tuning system consists of coupler accessory unit No. 1(HF1) 

and No. 2(HF2), a antenna coupler No. 1(НЕ1) and No. 2(НЕ2), and the 
lightning arrester and antenna relays (common to HFl and HF2). Connection 
is made to the fin cap antenna via the lightning arrester and antenna relays. 


D. Antenna Coupler 


The 180R-4 antenna coupler contains the antenna loading and phasing elements, 
and the associated driving motors, for resonating the antenna and matching 
the antenna impedance to that of the transmitter. A phasing and loading 
discriminator detects changes (errors) in phase and loading, and the 

outputs from the discriminator, when amplified, drive the antenna coupler 
motors to reduce the error to zero. One coupler is provided for each НЕ 
system. The 1808-Н is not a constant surveillance system. To re-tune 

the antenna system, the frequency must be reselected. 


DA. Operating Procedure for Antenna Tuning 


The tuning indicator light on the control unit is for antenna tuning only 
"nd does not indicate tuning of the transceiver. When the tuning indicator 
light goes out after & new frequency is selected, the system is ready for 
reception only. This is & part of radio silence operation: the antenna 
system cannot tune itself without transmitting a signal, and is бпегеГоге 
not permitted to do so until the press-to-talk button is used. The press- 
to-talk button triggers the antenna tuning cycle, causing the tuning 
indicator light to come on while the motor-driven switch in the accessory 
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DA. Operating Procedure for Antenna Tuning (Continued) 


unit is in RF-on and tune positions. At the same time, the blower motor 
in the transceiver should be heard to speed up. The light goes out when 
ine motor-driven switch reaches the operate position, and the system is 
now ready for both receive and transmit. 


When а fault occurs that threatens to overhead the accessory unit or the 
antenna coupler, the tuning indicator light comes on, or remains on 

when it is normally expected to go out. In this event, the unit must be 
given time to cool before re-tuning is attempted. To re-tune, another 
frequency must be selected and the talk button pressed momentarily. 

The desired frequency can then be reselected. 


F. Antenna System Pressurization 


Air from the main cable is fed through a dehydrator (near the rear bulk- 
head) and through an air supply line to the lightning arrester and relay 
unit and to each antenna coupler, thus maintaining these units at cabin 
pressure. 


P. Intercom ал тотен 


и n rtm 


НЕ] or HF2 is selected on the A81-2 intercom control panels (Ref. Fig. 8). 
1. Power 


Power requirements for the system are 115-volt a.c. and 28-vold а.с. 
from the aircraft supply. The following refers to the HFL system; НЕ2 is 
SUBITA a s 


Тһе 115-уо1% a.c. is supplied from three circuit-breakers, phase A, phase 
3 and phase C; these supplies are connected to the transceiver connections 
1, 2 and 3 respectively. An additional feed is taken off the phase A 
circuit-breaker to supply the transceiver (in HF2, this additional feed is 
taken off the phase B circuit-breaker). 


The 28-volt d.c. is supplied to the transceiver, and to the transmit relay 
Гог transmitter keying. When this relay is energized by pressing the 
microphone button, it connects & ground to the key line of the transceiver 
4nd to its coupler accessory unit. 

Very High Frequency (VHF) 


Communication Systems 


The VHF systems provide amplitude-modulated voice communication from air- 
craft to ground or aircraft to aircraft. Transmission is provided on 680 
channels space 50 kc apart in the frequency range 118.00 to 151.95 mc. 
Communication is normally limited to line-of-sight distance and the average 
communicating range from aircraft to ground is approximately 30 miles at 
1,690 feet and 135 miles at 10,000 feet. 
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Very High Frequency (VHF) Communication Systems (Continued) 


The VHF aircraft installation consists of two independent radios, УНЕ] 
and VHFe. VHF1 consists of а transmitter, a receiver, and a frequency 
control unit. VHF2 consists of a RX and TX combined in one unit. 


Hach radio has single-channel simplex (SCS) and double channel simplex 

(DCS) operation. ‘The frequency desired for either radio is selected оп the 
appropriate control panel (pilots overhead panel) where visual indication of 
selected frequency is provided. In single-channel operation the frequency 
range is 118.00 to 151.95 me in 50-ke increments. Іп double-channel орег- 
ation the frequency range of the transmitter is 19500 to 126.95 me ard 

133.00 to 135.95 me in 50-kc increments, the receiver being tuned G me 

lower than the transmitter. Тһе control unit indicates the receiver frequency. 


Two coaxial relays are energized when the VOR2 selector switch on the VOR? 
transfer control panel is set to COMM transferring the VOR2 receiver to the 
VHF2 receiver section of the antenna.  VOR2 receiver therefore replace; 
VHF2 receiver in this mode of operation. А contact of the VHFe transmit 
relay is wired to the VOR2 system so that the VOR2 receiver is disabled 
when VHF2 is transmitting with the VOR2 selector switch to COMM. 


A. Components and Locations 


Ihe components and their locations are as follows: 


E e iiia s RRS OR n o SRE i i rr n тайна IY 


Component . Location 

Control Unit No. 1 Pilots Overhead Panel 

Control Unit No. 2 Co-pilots centre panel 

ҮЛЕ Transceiver Forward Hold 

VHFe Transceiver Navigators Rack 

VHF 1 Antenna Bottom Fuselage (Forward Hold) 

VHF2 Antenna (Combined VHF Upper Fuselage (Flight Compart- 
and Localizer) E | |... . ment) Ж | 


€ Ó€——— же” 


B. Frequency Control Unit 


The control unit is a panel-mounted control having а power on-off switch. 
MHz frequency control, KHz frequency control, volume control, and an 
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B. Frequency Control Unit (Continued) 


illuminated window showing digits to indicate the frequency. Five digits 
are visible in the indicator window, the first three digits indicating 
me;acycles and the other two indicating kilocycles. The two frequency 
control knobs select a digit combination for any desired communication 
channel. 


С. Power 


The VHF1 and VHF2 radios require 28-volt d.c. and 115-уо1% a.c. from the 
aircraft supply. This power is supplied to both radios through eight 
^ircuit-breakers. 


Audio Integrating (Intercom) System 


The intercome system provides interphone facilities between crew stations 
in the aircraft, and also provides integration of the interphone, 
communications radio and navigations radio systems. Call facilities are 
provided for aural signalling between stations, and an interphone extension 
conncetor is installed in the nose wheel well for ground crew use in 
servicing the aircraft. 


A. Components and Locations 
The components and their locations are as follows: 


Component Location 


— 


А81-2 Control Unit Pilots Station 


Co-pilots Station 

Check Pilots Station 
systems Operators Station 
Navigators Station 


А81-2 Control Unit Nose Wheel Well 
Aft Cargo Attendant 
Two-way owitch Pilots Control Column 
Co-pilots Control Column 
Tnterphone Connector Nose Wheel Well 


Headset Connector Pilots Station 
| Co-pilots Station 
Check Pilots Station 
Systems Operators Station 
Navigators Station 
Aft Cargo Attendant 
Nose Wheel Well 


15 May 81 Section 18 
Page 25 


/А | 


ЛЕ 
CANADAIR 
ср с 


X operating manual 


Audio Integrating (Intercom) System (Continued) 
B. Intercom Facilities 


For а table showing the intercom facilities at each station, refer to 
Figure 8. 


C. Power 


The A-81 intercom system is fully transistorized and operates on 28-volt 
d.c. which is supplied from the aircraft а.с. buses through circuit- 
breakers on the radio junetion box. Power switches are not provided and 
the intercom system is always energized when power is applied to the air- 
craft essential and main d.c. buses. 


D. Controls (Ref. Fig. 9) 


The intercom system is designed to provide a comfortable listening level 

on interphone when the main I/C volume control is in the vicinity of the 

12 o'elock position. For best results and to decrease the susceptibility 

to eross-talk, the individual monitor volume controls should be maintained 
around the 3 o'clock position when the receiver colume controls are 

adjusted to a comfortable listening level. Three types of control units are 
used: 


fy dguDle2 Control. Unit 
(1) Monitor Switches 


Eight pull-on, push-off monitor switches are installed on the front 
panel. switches о to T have a volume control coupled to the rotable 
shaft of each switch. Switch 1, used for interphone, has no volume 
control, henee only the master volumne control affects the interphone 
audio level. Switches 2, 3, 4 and 5 are coupled to the УНЕЈ, УНЕ, 
HFl and НЕ2 radio receivers respectively. Switch 6 is for РА 
reception on LL aircraft only. Since PA facilities are not required 
on other aircraft, the wire is terminated in the radio junction 

box. Switch 6 is not used for monitoring and, in the pilots, co-pilots 
and systems operators positions, is used to select hot mike talk 
facility. 


(2) Selector Switch 


The selector switch has six positions. Position No. 1 is for РА 
control (LL aircraft only). Positions 2 to 5 are for radio 
transmitting facilities. Positions 2 to 6 also parallel their 
respective monitor switches so that it is not necessary for the 
related monitor switch to be on to listen. Position 6 is for intor- 
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Audio Integrating (Intercom) System (Continued) 


(2) Selector Switch (Continued) 


phone talk and positions 3, В and 5 are for interphone HOT-MIC 
operation. The separate sections perform the following functions: 


(a) Connect the output from the microphone amplifier to the appropriate 
private circuit. 


(b) Select the transmitter control circuit. 
(c) Provide for hot-mike operation (in positions 3, = and 5). 


(d) By-pass the monitor switches to provide for listening in two-way 
radio operation. - 


(3) Hot-mike Operation 


Hot-mike operation is available at the pilots, co-pilots and systems 
operators stations and permits the operator to talk over the inter- 
phone system without using а talk switch.  Hot-mike facilities are 
selected when the selector switch is in the HFl, VHFl, or VHF2 positions 
and monitor switches 8 and 1 are on. 


Radio receiving facilities are also selected in these positions of the 
selector switch, thus the operator can use his selector switch for the 
appropriate radio receiver channel and simultaneously listen on inter- 
phone by using his interphone minitor switch. Receiver facilities are 
not affected by hot-mike operation, and the operator can talk on the 
interphone without interrupting the incoming signals. However, when 
the operator uses his press-to-talk switch or places the control 
column switch to TRANS, the hot-mike feature is disabled and he ob- 
tains normal talk and sidetone operation for the selected radio 
transmitter. 


(4) Call Button Operation 


When the call button is pressed, audio from the calling station is 
superimposed on the existing signals at all other stations without 
interrupting the signals, hence the push-button call switch enables the 
operator to override all other activity in the system and issue 
emergency communications. 


Е. А81-4 Control Unit 


The A81-4 control panel is used in conjunction with the A81-2 control unit 
and provides facilities for monitoring eight services in addition to those 
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Audio Integrating (Intercom) System (Continued) 


г. A81-h Control Unit (Continued) 


monitored by the A81-2 control. Fach switch has a built-in volume control. 
Тһе switches are used to select audio input from the aircraft navigation 
System. 

а. 4А81-1 Control Unit 

The 481-1 control unit has а push-button call switch and a volume control. 
it is used where only interphone facilities are required. 


H. Control Column Switches 


On-off-on toggle switches, engraved TRANS-INTER, are installed, one on 
the pilots control column and one on the co-pilots control column. Two 
modes of micrphone operation are possible when using these switches: 


(1) In the INTER position, the operator may talk on the interphone system 
irrespective of the position of the selector switch. However, when he 
uses his press-to-talk switch, he disables his interphone facility and 
obtains normal transmitter operation. 


(2) In the TRANS position, the operator may transmit on the service 
selected by the selector switch without using the talk switch on his 
microphone. 


Power Sources 


The power sources and circuit-breakers for the communication systems are 
ав follows: 


Quantity 

(1) Constant-frequency A.C. - Radio 

ÜClreultebrcaker Panel 

ВЕЦ > 
(2) Constant-frequency ~ Panel B - MDP 

Radio Rack Cooling Fan 3 

Radio Power В | È 
(3) Constant-frequency - Panel A - MDP 

Кадјо Power A 3 
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Power Sources (Continued) 


quantity 
Radio lnstrument Power No. 1 and No. 2 2 
HEE 5 
(E DiC 
НЕ2 1 
УНЕ2 — Transceiver 1 
Flight I/C2 | НЕ 
Aux I/C E 
НР Я 1 
VHEL = Transceiver 1 
Plicht 2702 d 


Navigation 


The electronic attitude and direction instrumentation and the position com- 
puting equipment consists of the gyro magnetic compass system, the inte- 
grated director system (IDS) and the periscopic sextant. 


Gyro Magnetic Compass oystem 


The slaved gyro magnetic compass system provides visual indication of the 
magnetic heading of the aircraft. This heading is displayed on the radio 
magnetic indicators on the pilots, co-pilots and navigators instrument 

panels. The indication is derived from а gyro whose orientation in aximuth 

is slaved to the earths magnetic meridian by means of а magnetic-field sensing 
unit of flux valve. 


Two independent systems are used, one for the pilot and one for the co-pilot. 


The pilots compass system repeats heading data for use in the pilots 105 
and VOR/ILS. The co-pilots compass system repeats heading data Гог uss in 
the navigators RMI and co-pilots IDS and VOR/ILS. 


The compass system selector switch, on the pilots instrument panel, provides 
selection of heading data for the pilots RMI from either the pilots gyro or 
a heading repeater in the co-pilots RMI. 


The system can also operate as a free gyro compass by switching out the 
flux valve. 
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Gyro Magnetic Compass System (Continued) 
A. Operation 


A flux valve senses the direction of the horizontal components of the earths 
magnetic field and transmits this information to the flux valve synchro in 
the directional gyro. 


The Y-connected secondary coils of this flux valve are wound around the 
three legs of & laminated metal core in the form of a spider. The induce 
voitages in the flux valve synchro located in the directional gyro. The 
strator windings of this synchro are fixed to the gyro housing and the rotor 
is coupled to the gyro gimbal. When the aircraft changes its heading, the 
direction of the earth's magnetic field at the spider coils changes, and 
therefore that of the magnetic field at the strators of the flux valve synchro 
in the directional gyro. А% the same time, the gyro rotates in its casing 
and rotates the rotor of the flux valve synchro. The synchro therefore 
remains electrically assigned with the magnetic field. and the error voltage 
across the rotor remains zero. However, when the gyro drifts, an error 
Sisnal across the rotor will, after amplification and phase detection, drive 
the slave torque motor to precess the gyro in its horizontal plane. 


lu the directional gyro the rotor of & headinz synchro is mechanically 
coupled to the flux valve synchro rotor. The heading synchrc induces 
voltages in the stator windings of a synchro in the radio magnetic indicator. 
Moiese voltages are amplified and used to drive a servo motor in the RMI 
which will turn the azimuth card until the output of the synchro is reduced 
о zero. 


В. Components and Locations 


The components and their locations are as follows: 
p 


—— OI r r n n r m. . - O — Wm o EE oa n 


Component Location 

Radio Magnetic Indicator (ЕМІ) (3) Pilots, Co-pilots and Navigators 
A-P Amplifier (2) Systems Operators Station 

I-2?W Controller (2) Pilots Overhead Panel 
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B. Components and Location (Continued) 


Component Location 
Remote Magnetic Compensator (2) Navigators Station 
` S3B or S3B/C Gyro (2) . Forward Hold 
Flux Valve (2) Port and Starboard Wing Tips 
Compass System Selector E Pilots Instrument Panel 
Switch (1) 
Compass Selector (Rotary Forward Hold 
Solenoid) 
RMI Servo Amplifier (2) Instruments Panel Disconnect 
Brackets 


C. J-2W Controller 


The J-2W controller provides a means of operating the system as a magnetic 
heading (slaved а ог as а directional (free) руто system, depending 
on the position of the MAG-DG selector switch. When the switch is set to 
DG, the flux valve is disconnected from the system and operation depends 
only on rigidity of the gyro. In magnetic heading operation, the gyro is 
automatically slaved to the flux valve at а rate of 2 to 57 per minute 
except in starting up the system, in which case the rate is of the order 
of 2^ per second. Fast slaving сап be introduced manually by means of 
the SET HEADING switch on the controller. This switch is intended for 
setting the gyro to a selected heading in the DG mode of operation, but 
works the same way in magnetic mode. It is not generally needed in 
magnetic mode, in which it is useful only when the gyro is over 5' out of 
alignment with the flux valve. An annunciator on the controller gives 
visual indication of alignment of the gyro with the flux valve. The 
sensitivity of this annunciator depends on the setting of the LDG-J-2 
switch on the control panel, which requires to be set to J-2. Five 
degrees of misalignment will deflect the annunciator needle against the 
stop. For controller panel illustration, refer to Figure 12. 


D. Radio Magnetic Indicator 


The radio magnetic indicator (RMI) is a panel-mounted instrument which displays 
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D. Radio Magnetic Indicator (Continued) 


magnetic heading and ADF and VOR bearings (Ref. Fig. 10). ADF or VOR 
indication 1s selected by means of a selector switch at the top left 
corner of the instrument. A flag warning indicates when power is switched 
off. The RMI also supplies heading data to the IDS and VOR systems. 


Magnetic heading is indicated by a fixed lubber line against the servo- 
driven azimuth card. АРЕ1 апа VORI bearings are indicated against the 
card by means of a single-barred pointer, ADF2 and VOR2 bearings by a 
double-barred pointer. 


E. Remote Magnetic Compensator 


The remote magnetic compensator compensates the flux valve output for 
magnetic variations which may occur around the location of the flux valve 
due to the aircraft magnetic fields originating from magnetic parts and 
electrical equipment. The compensator produces d.c. signals in each of 
the flux valve signal wires. A total of + 10° of correction can be obtained. 


F, Directional Gyro 


The directional gyro is controlled in azimuth by the flux valve while its 
Spin axis is maintained in a horizontal plane by means of a liquid leveling 
switch. The gyro contains two synchros, with rotors linked to the azimuth 
gimbal and stators attached to the gyro housing. When the aircraft turns, 
the gyro housing rotates about the gimbal, changing the angle between the 
synchros stators and rotors. One synchros in each gyro supplies a heading 
Signal to the servo synchro in the corresponding RMI. In the pilots system 
only, the second synchro supplies a heading signal to the auto-pilot system. 


P 


G. System Transfer 


In case the pilots system directional gyro fails, the pilot can obtain 
information from the co-pilots system for his own indicator by selecting 
CO-PI on the compass system selector switch. This actuates the compass 
selector switch which disconnects the pilots gyro heading information from 
the pilots RMI and connects a repeater synchro in the co-pilots RMI to the 
pilots RMI. 


When the pilots RMI is connected this way, the AG-DG switch on the pilots | 
J-2W controller should be set to DG. If the switch remains at MAG, a 
portion of the servo loop is still active from the flux valve via the flux 
valve synchro (RMI) and A-2 amplifier to the slaving motor in the gyro. 

The servo.synchro (RMI), however, determining RMI rotor position, receives 
its signal from the co-pilots system. As long as the rotor position fails 
to coincide with the flux valve synchro null, the gyro slaving motor is 
driven. Consequently, when normal operation is resumed, the gyro may be 
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G. System Transfer (Continued) 


found at some random heading remote from the heading required. This is 
avoided by switching to DG so that the gyro maintains heading by its own 
rigidity during transfer operation and will be close to the correct 
heading when normal operation is resumed. 


Integrated Director System (IDS) 


The integrated director system (IDS) provides a constant display of all 
information needed for ILS approaches and enroute navigation (Ref. Fig 11). 
Two identical integrated director systems are installed, one for the pilot 
and one for the co-pilot. The systems derive magnetic heading data from the 
magnetic compass system and radio navigational signals from the VOR/ILS 
systems. | 
The IDS provides the pilot with the following information: > 

(1) Roll and bank attitude with respect to a fixed reference (horizon). 

(2) Pitch attitude with respect to a selected pitch reference. 

(3) Magnetic heading of the aircraft. 

(4) Selected magnetic heading error. 

(5) Computed steering command. 

(6) VOR bearings. 

(7) Aircraft position relative to selected VOR radial. 

(8) Aircraft position relative to glide slope. 

(9) To-from indication relative to omni-range stations. 

(10) Visual warning of unreliable information. 
A. Operation 


The ILS-HDG control knob on the approach horizon selects the ILS and 
HEADING mode of operation and actuates microswitches and relays for 
selection of the appropriate circuits. 


(1) Heading Mode 


The steering computer is fed with two signals, these being a bank 
signal from a bank synchro transmitter in the approach horizon and 
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A. Operation (Continued) 


(1) Heading Mode (Continued) 


an error signal from the selected heading synchro in the course 
indicator. When the heading marker, which is coupled to the 
selected heading synchro, does not coincide with the lubber line, 
indicating the aircraft being off heading, ап error signal will 
appear across the rotor terminals of the synchro. When the aircraft 
drifts off its heading, a deflection of the steering pointer 
indicates the direction and amount of bank necessary to bring the 
aircraft back on its intended heading, which is obtained by banking 
the aircraft until the steering pointer is centered. Recovery 

of the selected heading will cause the steering pointer to deflect 
in the poopsite direction indicating that the amount of bank should 
be gradually reduced to keep the steering pointer centered. The 
output of the selected heading synchro is also fed to the auto 
pilot system. 


When the course arrow on the course indicator indicates a VOR 
radial other than through the aircraft position and a VOR signal 

is received, a signal from the instrumentation unit will deflect 

the course bar and the TO-FROM indicator on the course indicator. 
The course bar deflection signal is generated by means of the course 
selector resolver, comparing VOR information with the bearing selected 
by the course arrow. The TO-FROM indicator shows the direction in 
which the aircraft is flying with respect to the VOR ground station. 
The course bar deviation will decrease when the aircraft is 
approaching the point of interception of the selected VOR radial. 
Course bar deviation signal is also fed to the auto pilot system. 


(2) ILS Mode 


When 1t is desired to fly along a localizer course, ILS mode is 
selected on the approach horizon. The course arrow is set to 
the localizer course by means of the course control knob on 
the course indicator. 


(3) Pitch and Bank Indication 


Pitch and bank signals originate in the vertical gyro. When the 
pitch attitude of the aircraft changes, an error signal from the 
pitch synchro is applied to the pitch servo amplifier in the 
instrument amplifier, amplified, and used to drive the pitch servo 
motor in the approach horizon. The servo motor in turn drives the 
synchro rotor until it reaches a null position, when the pitch bar 
will indicate the pitch attitude of the aircraft. 


The bank signal is applied to the bank synchro control transformer 
in the approach horizon. Any variation in bank attitude of the 
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Audio Integrating (Intercom) System (Continued) 


P. A81-h Control Unit (Continued) 


monitored by the A81-2 control. Each switch has a built-in volume control. 
The switches are used to select audio input from the aircraft navigation 
System. 


G. А81-1 Control Unit 


The A81-1 control unit has a push-button call switch and a volume control. 
it is used where only interphone facilities are required. 


H. Control Column Switches 


On-off-on toggle switches, engraved TRANS-INTER, are installed, one on 
the pilots control column and one on the co-pilots control column. Two 
modes of micrphone operation are possible when using these switches: 


(1) In the INTER position, the operator may talk on the interphone system 
irrespective of the position of the selector switch. However, when he 
uses his press-to-talk switch, he disables his interphone facility and 
obtains normal transmitter operation. 


(2) In the TRANS position, the operator may transmit on the service 
selected by the selector switch without using the talk switch on his 
microphone. 


ower Sources 


"he power sources and eircuit-breakers for the communication systems are 
ав follows: 


Quantity 

(1) Constant-frequency A.C. - Radio 

Circuit-breaker Panel 

HPI 3 
(2) Constant-frequeney ~ Panel B ~ MDP 

Radio Rack Cooling Fan | 3 

hadio Power H 3 
(3) Constant-frequency ~ Panel A ~ MDP 

Radio Power A 3 
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Power Sources (Continued) 


quantity 
Radio Instrument Power No. l and No. 2 2 
HF2 3 
FEDL 
НЕ2 al: 
VHF2 - Transceiver 1 
Flight I/C2 | + 
Aux Т/с да: 
HF1 i 1 
VHFl - Transceiver 1 
plisht 1701 1 


Navigation 


The electronic attitude and direction instrumentation and the position com- 
puting equipment consists of the gyro magnetic compass system, the inte- 
grated director system (IDS) and the регівсоріс sextant. 


Gyro Magnetic Compass System 


The slaved gyro magnetic compass system provides visual indication of the 
magnetic heading of the aircraft. This heading is displayed on the radio 
magnetic indicators on the pilots, co-pilots and navigators instrument 

panels. The indication is derived from a gyro whose orientation in aximuth 

is slaved to the earths magnetic meridian by means of а magnetic-field sensing 
unit of flux valve. 


Two independent systems are used, one for the pilot and one for the co-pilot. 


The pilots compass system repeats heading data for use in the pilots IDS 
and VOR/ILS. Тһе co-pilots compass system repeats heading data for use in 
the navigators RMI and co-pilots IDS and VOR/ILS. 


The compass system selector switch, on the pilots instrument panel, provides 
selection of heading data for the pilots RMI from either the pilots gyro or 
a heading repeater in the со-рі1о%5 RMI. 


The system can also operate as a free gyro compass by switching out the 
flux valve. 
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Gyro Magnetic Compass System (Continued) 
A. Operation 


A flux valve senses the direction of the horizontal components of the earths 
magnetic field and transmits this information to the flux valve synchro in 
the directional gyro. 


The Y-connected secondary coils of this flux valve are wound around the 
three legs of a laminated metal core in the form of a spider. The induce 
voitages in the flux valve synchro located in the directional gyro. The 
strator windings of this synchro are fixed to the gyro housing and the rotor 
15 coupled to the gyro gimbal. When the aircraft changes its heading, the 
direction of the earth's magnetic field at the spider coils changes, and 
therefore that of the magnetic field at the strators of the flux valve synchro 
in the directional gyro. At the same time, the gyro rotates in its casing 
and rotates the rotor of the flux valve synchro. Тһе synchro therefore 
remains electrically assigned with the magnetic field and the errer voltage 
across the rotor remains zero. However, when the gyro drifts, an error 
sinal across the rotor will, after amplification and phase detection, drive 
the slave torque motor to precess the gyro in its horizontal plane. 


In the directional gyro the rotor of & heading synchro is mechanically 
coupled to the flux valve synchro rotor. The heading synchrc induces 
voltages in the stator windings of a synchro in the radio magnetic indicator. 
These voltages are amplified and used to drive a servo motor in the RMI 
which will turn the azimuth card until the output of the synchro is reduced 
14x. COT OS. 


ГЕ; Components and Locations 


The components and their locations are as follows: 


-- 


Component Location 

Radio Magnetic Indicator (RMI) (3) Pilots, Co-pilots and Navigators 
Aa? Amplifier (2) oystems Operators Station 

d= Controller (2) Pilots Overhead Panel 
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B. Components and Location (Continued) 


Component Location 
Remote Magnetic Compensator (2) Navigators Station 
` S3B or S3B/C Gyro (2) Forward Hold 
Flux Valve (2) | Port and Starboard Wing Tips 
Compass System Selector | Pilots Instrument Panel 
Switch (1) 
Compass Selector (Rotary Forward Hold 
Solenoid) | 
ЕМІ Servo Amplifier (2) Instruments Panel Disconnect 
Brackets 


C. J-2W Controller 


The J-2W controller provides a means of operating the system as a magnetic 
heading (slaved Md or as a directional (free) gyro system, depending 
on the position of the MAG-DG selector switch. When the switch is set to 
DG, the flux valve is disconnected from the system and operation depends 
only on rigidity of the gyro. In magnetic heading operation, the gyro is 
automatically slaved to the flux valve at а rate of 2^ to 5 рет minute 
except in starting up the system, in which case the rate is of the order 
of 27 per second. Fast slaving сап be introduced manually by means of 
the SET HEADING switch on the controller. This switch is intended for 
setting the gyro to a selected heading in the DG mode of operation, but 
works the same way in magnetic mode. Тї is not generally needed in 
magnetic mode, in which it is useful only when the gyro is over 5' out of 
alignment with the flux valve. An annunciator on the controller gives 
visual indication of alignment of the gyro with the flux valve. The 
sensitivity of this annunciator depends on the setting of the LDG-J-2 
switch on the control panel, which requires to be set to J-2. Five 
degrees of misalignment will deflect the annunciator needle against the 
stop. For controller panel illustration, refer to Figure 12. | 


D. Radio Magnetic Indicator 


The radio magnetic indicator (RMI) is a panel-mounted instrument which displays 
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D. Radio Magnetic Indicator (Continued) 


magnetic heading and ADF and VOR bearings (Ref. Fig. 10). ADF or VOR 
indication is selected by means of a selector switch at the top left 
corner of the instrument. A flag warning indicates when power is switched 
off. The RMI also supplies heading data to the IDS and VOR systems. 


Magnetic heading is indicated by a fixed lubber line against the servo- 
driven azimuth card. ADF1 and VORI bearings are indicated against the 
card by means of а single-barred pointer, ADF2 and VOR2 bearings by a 
double-barred pointer. 


E. Remote Magnetic Compensator 


The remote magnetic compensator compensates the flux valve output for 
magnetic variations which may occur around the location of the flux valve 
due to the aircraft magnetic fields originating from magnetic parts and 
electrical equipment. The compensator produces d.c. signals in each of 
the flux valve signal wires. А total of + 10 of correction сап be obtained. 


F. Directional Gyro 


The directional gyro is controlled in azimuth by the flux valve while its 
spin axis is maintained in a horizontal plane by means of a liquid leveling 
switch. The gyro contains two synchros, with rotors linked to the azimuth 
gimbal and stators attached to the gyro housing. When the aircraft turns, 
the gyro housing rotates about the gimbal, changing the angle between the 
synchros stators and rotors. One synchros in each gyro supplies a heading 
signal to the servo synchro іп the corresponding ЕМІ. Іп the pilots system 
only, the second synchro supplies a heading signal to the auto-pilot system. 


G. System Transfer 


In case the pilots system directional gyro fails, the pilot can obtain 
information from the co-pilots system for his own indicator by selecting 
CO-PI on the compass system selector switch. This actuates the compass 
selector switch which disconnects the pilots gyro heading information from 
the pilots RMI and connects a repeater synchro in the co-pilots RMI to the 
pilots RMI. 


When the pilots RMI is connected this way, the AG-DG switch on the pilots ` 
J-2W controller should be set to DG. If the switch remains at MAG, a 
portion of the servo loop is still active from the flux valve via the flux 
valve synchro (RMI) and A-2 amplifier to the slaving motor in the gyro. 
The servo.synchro (RMI), however, determining RMI rotor position, receives 
its signal from the co-pilots system. As long as the rotor position fails 
to coincide with the flux valve synchro null, the gyro slaving motor is 
driven. Consequently, when normal operation is resumed, the gyro may be 
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G. System Transfer (Continued) 


found at some random heading remote from the heading required. This is 
avoided by switching to DG so that the gyro maintains heading by its own 
rigidity during transfer operation and will be close to the correct 
heading when normal operation is resumed. 


Integrated Director System (IDS) 
The integrated director system (IDS) provides a constant display of all 
information needed for ILS approaches and enroute navigation (Ref. Fig 11). 
Two identical integrated director systems are installed, one for the pilot 
and one for the co-pilot. The systems derive magnetic heading data from the 
magnetic compass system and radio navigational signals from the VOR/ILS 
systems. 
The IDS provides the pilot with the following information: - 

(1) Roll and bank attitude with respect to a fixed reference (horizon). 

(2) Pitch attitude with respect to a selected pitch reference. 

(3) Magnetic heading of the aircraft. 

(4) Selected magnetic heading error. 

(5) Computed steering command. 

(6) VOR bearings. 

(7) Aircraft position relative to selected VOR radial. 

(8) Aircraft position relative to glide slope. 

(9) To- from indication relative to omni-range stations. 

(10) Visual warning of unreliable information. 
A. Operation 
The ILS-HDG control knob on the approach horizon selects the ILS and 
HEADING mode of operation and actuates microswitches and relays for 
selection of the appropriate circuits. 


(1) Heading Mode 


The steering computer is fed with two signals, these being a bank 
signal from a bank synchro transmitter in the approach horizon and 
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A. Operation (Continued) 


(1) 


(2) 


(3) 
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Heading Mode (Continued) 


an error signal from the selected heading synchro in the course 
indicator. When the heading marker, which is coupled to the 
selected heading synchro, does not coincide with the lubber line, 
indicating the aircraft being off heading, ап error signal will 
appear across the rotor terminals of the synchro. When the aircraft 
drifts off its heading, a deflection of the steering pointer 
indicates the direction and amount of bank necessary to bring the 
aircraft back on its intended heading, which is obtained by banking 
the aircraft until the steering pointer is centered. Recovery 

of the selected heading will cause the steering pointer to deflect 
in the poopsite direction indicating that the amount of bank should 
be gradually reduced to keep the steering pointer centered. The 
output of the selected heading synchro is also fed to the auto 
pilot system. 


When the course arrow on the course indicator indicates a VOR 
radial other than through the aircraft position and a VOR signal 

15 received, a signal from the instrumentation unit will deflect 

the course bar and the TO-FROM indicator on the course indicator. 
The course bar deflection signal is generated by means of the course 
selector resolver, comparing VOR information with the bearing selected 
by the course arrow. The TO-FROM indicator shows the direction in 
which the aircraft is flying with respect to the VOR ground station. 
The course bar deviation will decrease when the aircraft is 
approaching th? point of interception of the selected VOR radial. 
Course bar deviation signal is also fed to the auto pilot system. 


ILS Mode 


When it is desired to fly along a localizer course, ILS mode is 
selected on the approach horizon. The course arrow is set to 
the localizer course by means of the course control knob on 

the course indicator. 


Pitch and Bank Indication 


Pitch and bank signals originate in the vertical gyro. When the 
pitch attitude of the aircraft changes, an error signal from the 
pitch synchro is applied to the pitch servo amplifier in the 
instrument amplifier, amplified, and used to drive the pitch servo 
motor in the approach horizon. The servo motor in turn drives the 
synchro rotor until it reaches a null position, when the pitch bar 
will indicate the pitch attitude of the aircraft. 


The bank signal is applied to the bank synchro control transformer 
in the approach horizon. Any variation in bank attitude of the 
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(3) Pitch and Bank Indication (Continued) 


aircraft will create an error signal which is amplified in the 
instrument amplifier and used to drive the horizon disc and synchro 
rotor by means of a servo motor in a manner similar to that for the 
pitch bar. In the ILS mode, the output of the bank phase detector 

is combined with the course datum signal and a portion of the localizer 
Signal. This provides automatic crosswind correction. 


B. Components and Locations 


The components and their locations are as follows: 


Component | | Location 

Approach Horizon (2) Pilots and Co-pilots Instrument 
Panel 

Course Indicator (2) Pilots and Co-Pilots Instrument 
Panel 

Instrument Amplifier (2) Forward Hold 

Steering Computer (2) Forward Hold 

VOR2 Selector Switch | Pilots Overhead Panel 

Vertical Gyro (2) Forward Hold 

Gyro Selector (Rotary Solenoid) Forward Hold 

IDS Selector (Rotary Solenoid) Forward Hold 

Pilots Vertical Gyro Selector Pilots Instrument Panel 

Switch 


C. Course Indicator 


The course indicator is a 4-inch panel-mounted instrument which combines 
magnetic heading and radio position information to provide a pictorial 
display of the aircraft position (Ref. Fig 12). The azimuth ring displays 
magnetic heading in graduations of 5 and is read against the lubber line 
at the top of the.instrument. The heading marker displays the selected 
heading on the azimuth ring scale and the deviation from the selected 
heading with respect to the lubber line. The course arrow indicates the 


Section 18 To May 222 
Басе 10 


CANAD AIR 4:7 
CrP | 


operating manual 


BANK POINTER HORIZON DISC 


GLIDE SLOPE FLAG LOCALIZER FLAG 


GLIDE SLOPE POINTER 


PITCH BAR 


HORIZON BAR 


STEERING POINTER 


„77 


~ STFERING FLAG 


^ 
РІТСН TRIM CONTROL HS нос MODE SELECTOR 


APPROACH HORIZON 


LUBBER LINF 


AZIMUTH RING ме N --- HEADING MARKER 
у 1 | | 


COURSE BAR ~ 


POSITION ANO DIRECTION 


INDICATOR 


HEADING SELECIOR 77 


15 May 81 


——— 10 - FROM ARROW 


- COMPASS НАС 


COURSE SELECTOR 


COURSE INDICATOR 


4404-ОМ-18-15 


Approach Horizon and Course Indicator 


Piero 12 Section 18 


Pape 11 


A Al 
CANAD AIR 
— Cp 


Operating manual 


bu Course ПОА ИОТ (Continued) 
selected VOR radial or localizer course, and the course bar simulates 

the position of this radial or course with respect to the aircraft position. 
ihe course bar is the middle section of the course arrow. Deviation 

from selected course is measured by lateral displacement of the course 

bar from the course arrow, against a dotted scale in which each division 
represents 27. When the System is operating in HDG mode, the to-fron 

arrow points тъ the direction of the VOR station along the selected radial. 
The to-from arrow is not displayed in ILS operation. А stationary 
miniature airplane, centered on the instrument face, is headed towards 

the course bar when the aircraft is approaching the selected course. Тһе 
control knob marked HEADING provides selection of magnetic heading by 

means of the heading marker, while the knob marked COURSE is used to select 
a VOR radial or localizer course. The instrument is integrally lighted 

[rom the aircraft lighting system from a 5-volt a.c. power source.  !he 
compass flag, in the lower right corner of the instrument face, becomes 
visible when heading channel power to the instrument атр лет 15 
interrupted, when there is not output from the heading transmitter in tho 
WI, or when the compass repeater synchro error in the course indicator 
exceeds. du a 


D. Approach llorizon 

ihe approach horizon is a 4-inch panel-mounted instrument that combines 
attitude and steering information to present a pictorial display of the 
aircraft attitude and of its position with relation to the glide slope 

and approach bearing. А switch at the lower right corner of the instrument 
is used to switch the IDS from heading to ILS mode of operaticn (Ref. Fig 
1595 


The horizon disc presents the bank attitude of the aircraft witl the 
horizon as a reference. A bank scale at the top of the instrument гасе 
indicates the amount of bank by means of a pointer. Тһе disc has а free 
movement of 3009 and is driven by the bank servo motor. 


Ihc pitch bar, shaped to symbolize the forward looking aspect of the air- 
craft, indicates pitch attitude. Nose-up conditions are indicated hy a pitch 
bar deflection above the horizon line and nose-down conditions by a deflection 
below the horizon line. The pitch bar is driven by the pitch servo motor. 


Тһе pitch trim control permits manual selection of a pitch reference other 
than horizontal, іп HDG mode, to maintain level flight. In IIS поје, the 
pitch har is driven to a position, preset in the instrument amplifier 
during bench test, which indicates the pitch attitude necessary to remain 
on the glide slope. When the pitch attitude is correct, the pitch bar 
centers on the vertical glide slope scale. The glide slope pointer, a 
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D. Approach Horizon (Continued) 


short arrow at the left of the instrument, receives signals from the glide 
slope receiver during an ILS approach. It indicates the position of the 
aircraft with respect to the glide slope. А deflection above the horizontal 
center-line indicates that the aircraft is below the glide slope. The 
pointer is also read against the pitch bar to indicate the pitch correction. 
[Г the pitch bar is above the glide slope pointer, а nose down correction 

is necessary. 


The sveering pointer is fed from the steering computer and operates in 

two different modes: HDG and ILS. А deflection to the left or right from 
the zero position is а command to bank the aircraft to the left or right in 
order to approach the selected heading. 


The rectangular flag indicators disappear when reliable operation of the 
circuit is obtained. | 


Hh. Vertical Gyro 


The vertical gyro senses the changes in aircraft attitude, and converts 
these changes into voltages proportional to the degree of pitch and bank. 
The pitch and bank signals are fed to control transformers in the approach 
Horizon to actuate the pitch bar and horizon disc respectively. The bank 
оду] is also fed to the bank phase detector in the steering computer, 
the output of which is mixed with the bank command signal, amplified, and 
used to drive the steering pointer. 


P. Уонг Selector Switch 


Tha VOR? selector switch has three positions: NORMAL, COMM and EMERG. 

When set to EMERG, the switch transfers the VOR2 instrumentation unit 
outputs from the eo-pilots IDS to the pilots IDS. Тһе МОБ, instrumentation 
unit is thereby isolated from the IDS. 


ГО Verbtlcal Cyro boleetor омоси 

The pilots vertical gyro selector switch provides selection of attitude 
information from either the pilots vertical gyro or the bootstrap synchro 
transmitters in the co-pilots approach horizon. This enables the pilot to 
obtain attitude information on the IDS instruments in саре of fuilure of 
the pilots vertical gyro. The bootstrap transmitters repeat the infor- 
mation from the co-pilots vertical gyro. 
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G. Pilots Vertical Gyro Selector Switch (Continued) 
NOTE (CONTINUED): 


information is transferred to the pilots approach horizon but bank 
information is not transferred to the pilots steering pointer. 
Steering pointer information is still being supplied by the pilots 
steering computer and since this information may be inaccurate, 

it should not be relied on. 


H. Steering Computer 


(1) The steering computer supplies a bank command signal to the steerinp 
pointer of the approach horizon. It will fumction in one of two modes, 
НОС or ILS, selected by a control knob at the approach horizon. Іп 
the HDG mode the steering computer receives two signals: 


a. Selected heading error signal from the selected heading synchro 
in the course indicator which provides signals proportional to 
the amount and direction of deviation between the selected and 
actual heading. 


b. A bank signal from the vertical gyro which is proportional to thi 
amount and direction of bank. 


(2) In the ILS mode, the steering computer receives three signals: 


a. A localizer deviation signal from the VOR/ILS system pro- 
portional to the amount and direction of deviation from the 
localizer bearing. 


b. A course datum signal from the course datum selector synchro 
in the course indicator which is proportional to the difference 
between the selected localizer course and the actual heading. 


C. A bank signal similar to that used in the HDG mode. 


These signals are mixed, ampliied and fed to the steering pointer 
amplifier which actuates the steering pointer in the approach horizon. 
The computer includes a flag warning circuit which displays a flag 
warning signal on the face of the approach horizon when the steering 
computer is not operating. The computer power is derived from the 
aircraft 115-volt a.c. system via the IDS circuit-breakers. 


I. Power 


Power for the IDS is derived from the aircraft 115-volt 400-cycle a.c. 
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I. Power (Continued) 


system via three circuit-breakers for each of the two systems. No. 2 IDS 

has an additional circuit-breaker for the excitation for No. 2 vertical gyro. 
The system is switched into operation when the circuit-breakers are pushed 
in. А two-position toggle switch at the pilots instrument panel provides the 
pilots IDS with attitude information from either No. 1 vertical gyro or the 
bootstrap transmitters in the co-pilots approach horizon. 


Periscopic Sextant 


Тһе periscopic sectant is an optical device by which position information may 
be obtained. It is supported by a mount which is attached to the roof of the 
aircraft fuselage adjacent to the navigators station. Lighting for the sextant 
‚15 powered from the aircraft d.c. system. 


Flight Data Recorder 


The flight data recorder provides a record, on metal foil, of altitude, uir- 
speed, heading and vertical acceleration. The system consists of a recorder 
containing a magazine assembly and a remotely situated accelerometer. The 
recorder assembly is located on the systems operators equipment rack and 

the accelerometer on the front spar. Power is supplied to the system from 
the 115-volt 400-cycle a.c. bus B through a 5-ampere circuit-breaker on the 
MDP, an ON/OFF switch on the pilots overhead panel, and 26-vodt a.c. from 

an instrument transformer in the compass system through a *í-ampere fuse 

on the МОР. In the event of a power failure in the system, the fault is indi- 
сатей by amber lights marked FLT REC FAIL on the pilots and co-pilots 
annunciator panels and by flashing amber master caution lights on the 
instrument panel shroud. 


Power Sources 


The power sources and circuit-breakers for the gyro magnetic compass and 
tho 115 system are as follows: 


Quantity 
(1) Constant-frequency A.C. - Bus À 

No. 1 Compass System - Gyrosyn | 3 
No. 1 Compass System - Remote Magnetic 

Compensator 1 
No. 1 Compass System - Pilots FMI |. 
Мо. 1 Compass System - Pilots КМ 
servo Amp 1 

Чо. 1 Compass Amplifier | jJ 
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Power Source (Continued) 


Quantitv 


No. 1 Integrated Director System - No. 1 
VG and Attitude Channel | 


No. 1 Integrated Director System = 
Heading Channel 1 


No. 1 Integrated Director System - Steering 
Computer | 


No. 2 Compass System - Gyrosyn š 


No. 2 Compass System - Remote Magnetic 


Comensator 1 
No. 2 Compass System - Co-pilots RMI 1 
Хо. 2 Compass System - Со-р110%5 ЕМІ 

oervo Amp ] 
No. 2 Compass System - Navigator IMI ] 


No. 2 Compass System - Navigator RMI 
oervo Amp 1 


No. 2 Integrated Director System - 
Attitude Channel | 


No. 2 Integrated Director System - Heading Channel 1 


No. 2 Integrated Director System - Steering 
Computer 1 


No. 2 Integrated Director System - No. 2 Vert. 
Суто 1 


No. 2 Integrated Director System - Vert. Gyro 
and attitude channel | 


(2) D.C. Main Bus 
No. 2 Compass Amplifier 1 


(3) D.C. Essential Bus - Panel A 
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OMEGA NAVIGATION SYSTEM - SYSTEM DESCRIPTION 


An Omega navigation system provides worldwide radio aid to navigation. Eight 
Omega broadcast stations provide the ground radio network. Seven Navy VLF 
communication stations provide a backup for the Omega stations. The airborne 
equipment consists of a control display unit (CDU), А receiver processor unit 
(ВРУ) and an antenna coupler unit (ACU). A course deviation indicator (CDI) is 
installed, and an autopilot ONS switch couples the autopilot to the system. 


Omega Stations 


Letter No. Location Latitude Longitude 
A 1 Aldra, Norway 66°25'N 13°O8'E 
B 2 Monrovia, Liberia 6°18'N 1094014 
С 3 Haiku, Hawaii, USA 21924'N . 157 ?50"W 
D 4 La Moure, North Dakota, USA 46°228 98°20'\ү 
Е 5 Га Кечпіоп 209585 99917'E 
F 6 Golfo Nuevo, Argentina 43903'S 65911'W 
G 7 Australia . 38°29'S* 146?56'E* 
Gt 1 Trinidad (temporary) 10942'N 61938"ү 
H 8 Tsushima, Japan 34°37'N 129?2 0E 


*Trinidad will operate as station G until Australia begins transmitting. 


Each station transmits three basic frequencies: 10.2 kHz, 11.33kHz, and 13.6 kHz. 
To prevent signal interference between stations, transmissions are timed such that 
only ore station is transmitting a particular frequency at a time. 


УБЕ Согилипаса цоп Stations 


т Frequency 

No. Location Latitude Longitude (KHz) Pwr (KW) 
1 Маїпе 44939'N 67917T'W 17.8 1026 
2 Japan 34°58'N 137°01'E Те 48 
3 Washington 48912'N 121959'W 18.6 124 
4 Hawaii 21°26'N 158 ?09"W 23.4 388 
5 Maryland 38960 76927" 1.4 588 
5 Australia 21949'5 114°10'Е 2224 989 
7 Great Britian 52°22'N 001°11'W 16.0 40 
Fach station transmits a specific frequency. 
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Navi ga tion Modes 


The ONS operates in four navigation modes. The first two are considered primary, 
and the second two are considered secondary. The modes are as follows: 


-Hyperbolic with three or more Omega stations. 
-Ranging with three or more Omega/VLF stations. 
-Ranging with two stations. 

-Dead reckoning. 


In hyperbolic navigation, the ONS uses signals from Omega stations only. A minimum 
of three stations is required to fix position. The ONS operates in hyperbolic 
navigation mode whenever possible. 


In ranging mode, the ONS uses signals from any combination of Omega and/or VLF 
stations. Опе station provides one line-of-position (ГОР); hence а minimum of two 
stations is required to fix position. If three or more stations are in use, the ONS is 
operating in primary mode; if only two stations are in use, the ONS is operating in 
secondary mode. 


The ONS automatically shifts to dead reckoning mode, and the D and R lights come 
on when one of the following occurs: fewer than two stations are available, power is 
restored after interruption, or position is updated. The ONS navigates accurately in 
DR, and autopilot operation is not affected. : 


Lane Counting 


Signals from Omega апа VLF transmitters are received as changes in signal phase and 
amplitude (signal strength). Information regarding range or distance is carried in 
the phase of the received signal. The phase measurement (phase shift) of the 
received signal, relative to the transmitter reference, is due to the time required for 
the transmitted signal to reach the receiver. Due to the repetitive nature of the 
transmitted signal, the Omega system has an inherent ambiguity. That is, the same 
phase measurement will be obtained at more than one unique geographical position. 
The distance between these equal phase points is referred to as а lane. In the 
hyperbolic mode, the lanes are repeated every 16 miles. Entry of present position 
during the initialization of the system establishes the starting lane. Thereafter, the 
system сап be relied on to count lanes as it navigates to avoid ambiguity. 
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Lane Resolution 


An objective of the ONS is "hands-off" fully automatic operation. With VLF stations 
in addition to Omega signals, it is extremely unlikely that the system will lose lane 
count and revert to DR modes due to loss of signals. Loss of lane count can occur, 
however, due to power interruptions, receiver malfunctions, propagation 
disturbances and unusually high noise conditions. When Omega signals are re- 
acquired, the system automatically compares the last computed DR position to the 
Omega/VLF station signal position. The АМВС light comes on when DR lane count 
ditfers from the lane count based upon Omega signals. Accomplishing the LANE 
RESOLUTION procedure lets the system shift to the new position. 


Exact Navigation 


Exact navigation is a feature that enables the ONS to compute and display present 
position within 1 1/2 nautical miles of acutal position following 2 precise position 
entry or update. It is normally used to insure more accurate navigation over 
domestic routes, or off airways direct flight in domestic airspace. When the EXACT 
NAVIGATION procedure is accomplished, the ONS determines phase corrections for 
Omega and УЉЕ signals and applies these corrections in computations of present 
position. Exact navigation is a timed mode: it lasts 60 minutes. At the end of 60 
minutes or when exact avigation is cancelled, the corrections are bled off to zero 
within five minutes. Тһе one hour timer can be restarted at any time by 
аы: the EXACT NAVIGATION procedure. 


Ramp Protect 


When on the ground, the computer is inhibited from using Omega/VLF signals to 
determine present position. The ONS still receives and processes the Omega/VLF 
signais but does not use them to update position. While in the ramp area, this 
feature prevents electrical interference from causing erroneous reporting of present 
position. The ramp protect function is controlled by the landing gear safety switch 
and is automatically turned off 12 seconds after lift-off. On arrival, ramp protect 
automatically turns on about 12 seconds after touchdown and present position at that 
point is retained. Ramp protect can also be turned off by pushing the HLD (hold) 
switch. The recommended procedure is to turn off ramp protect with the НЬЮ switch 
when clear of the gate area (see TAXI OUT procedure). 
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NAVIGATION - CONTROLS AND INDICATORS 


ONS CONTROL DISPLAY UNIT 


LEFT DATA DISPLAY 


Indicates test and fault code 
numbers, light test display, 
Omega stations in use, month 
and day, ground speed, 
cross track distance, present 
latitude, waypoint number 
and latitude, distance to or 


RIGHT DATA DISPLAY 


Indicates test and fault codes, program 
number, light test display, VLF 
stations in use, Greenwich mean time, 
drift angle, track angle error, present 
longitude, waypoint longitude, course, 
estimated time of arrival, wind speed, 
track angle, and true airspeed. 


between waypoints, estimated 
tine en route, wind 
direction, head or tail wind, 
desired track, and heading. 
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Dims control display unit 
lighting. Positions below full 
on will increase life of display 
bulbs. 


Location: Forward Control Pedestal 
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STEADY - Indicates FROM and T 
waypoint numbers. | 7 


FLASHING - Indicates next waypoint in 
sequence has not been entered. Goes 
off when data selector is positioned to 
WPT and next waypoint coordinates лге 
entered. 
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ONS CONTROL UNIT DISPLAY 


CURSOR · 


Indicates that more numbers or letters 
are required to complete the entry 
step. The cursor must be displayed 
before numbers or letters can be 
entered. The cursor normally appears 
in the position where data must be 
FR TO entered. Example: When entering 

Q latitude, the cursor appears in the 
right side of the display because the 
hemisphere (N or S) is entered first. 
If cursor is not automatically 
positioned, CLR switch must be pushed 
and released to properly position 
cursor. 


уз 


= = 200»24 (О) 


DIS/CRS 
ETE/ET 
WIND 


OTK/TK 
HOG/TAS 
<HOGITASG 


TRK CHG SWITCH 


Allows manual track change when AMR 
selector is positioned to A or М. 


Allows waypoints to be changed 
without disturbing normal орега оп 
when AMR selector is positioned to R. 


AMR SELECTOR 


OFF - Turns off ONS and clears all 
data from memory. 


À CAuto) - Allows ONS to navigate to 
each waypoint in sequence and 
automatically change to the next 
navigation leg. 


М (anual) - Allows ONS to navigate 
up to and past the TO waypoint. 
Allows track change to next navigation 
leg to be initiated manually.” 


R (Remote) - Allows verification of 
flight plan. Allows display of DIS, 
CRS, ETE, and ETA for tracks other 
than the track the airplane is 
currently flying. 

Location: Forward Control Pedestal 
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ONS CONTROL DISPLAY UNIT 


STATUS/WARNING LIGHTS 


ALL LIGHTS FLASHING - Indicate data 
tormat was invalid. Go off when datu 
is re-entered. 


D К - Indicates ONS is іп dead 
reckoning mode. 


R - Indicates ONS is in ranging mode 
using two stations. 


AL (alert) - 


STEADY - Indicates airplane is within 


2 minutes 10 seconds of TO waypoint 
when AMR selector is positioned to A 
or М. Goes off when ONS 
automatically changes to next 
navigation leg (AMR selector in A) 1 
minute 10 seconds before arriving at 
TO waypoint. | 


FLASHING - Indicates airplane is 
within 1 minute 10 seconds of ТО А 
waypoint when AMR selector із 
positioned to M. Goes off when next 
navigation leg is selected manually. 


V - Indicates ONS is using at least one 
VLr station. 


HOLD - [ndicates present position 
display is frozen when in flight. Goes 
off when HLD switch is pushed. 
Indieates ramp protect is on (present 
position display frozen) when on the 
ground. Goes off when HLD switch is 
. pushed or 12 seconds after lift-off. 


АМВС (ambiguity) - Indicates DR lane 
count differs from lane count based 
upon Omega/VLF station signals. 
Comes on only after return to primary 
navigation from DR mode. Goes off 
when алу of the following procedures is 
accomplished. 

-ACCEPT PRESENT POSITION 

-LANE RESOLUTION 

-POSITION UPDATE 


Location: Forward Control Pedestal 
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HDG - Indicates heading has been 
entered manually. 


ENTR - 

STEADY - Indieates data entry 
(numbers ог letters) is not complete 
when a cursor is in the data display. 
Indieates the data entry is complete 
when there is no eursor in data 
display. Goes off when data entry is 
complete and EN'T switch is pushed. 


FLASHING - Indicates entry of date, 
time and present position has not 
been completed. Stops flashing when 
missing data is entered. . 


SYNC - Indicates ONS will complete 
synchronization when ONS locks: into 
Omega network- format. - 


- 


TAS - Indicates ONS is using manually 
entered true airspeed. 


WARN - Indicates system malfunction. 
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ONS CONTROL DISPLAY UNIT 


DATA SELECTOR 


Se 


The following data display and insert m Im H = 
e f é ay : Е 
information is provided with the АМЕ а | жа 
selector positioned to А or М. aS eX e WIND 
D/GMT = OTK,TK 
TEST - Displays test code 40 and AUX w *HOG/TAS(O 
Omega stations in use in left data TEST 
display; VLF stations in use and the 
letter U in right data display. See 
Test Codes in ONS OPERATING GUIDE. WPT - Displays waypoint number and 
latitude in left data display: waypoint 
Test light (in index slot) indicates longitude in right data display. 
computer is functioning when flashing. | Allows insertion of waypoint latitude 
Indicates computer is defective when and longitude in associated data 
off or on steady. display. Waypoint zero does not 
change automatically with airplane 
AUX - Not used. position. It is redefined with current 
| POS whenever is it is chosen as the ER 
D/GMT - Displays month and day in waypoint, when position is updated or 
left data display; Greenwich mean time EXACT NAVIGATION procedure is 
in right data display. Allows insertion accomplished. Pushing advance switch 
of month, day and time in associated or backspace switch sequences display 
display. to next waypoint. 
GS/DA - Displays ground speed in left DIS/CRS - Displays distance (nm) 
data display; drift angle (R, L) between present position and TO 
degrees in right data display. Allows waypoint in left data display; magnetic 
insertion of ground speed and drift course between present position and 
angle in associated display only during TO waypoint in right display. Right 
DR mode. display shifts from magnetic to true 
ХТК/ТКЕ - Displays cross track course when T switch is pushed. 
distance (nm) in left data display; | | 
track angle error (R, L) degrees in ETE/ETA - Displays estimated time en 
right data display. Allows insertion of route to the next waypoint in the left 
cross track distance in left data data display; estimated time of arrival 
display. (GMT) in right data display. Times 


| are based on current ground speed. 
POS - Displays present position latitude 
in left data display; present position 

longitude in right data display. Allows 
insertion of latitude and longitude in . 
associated display. Е 


Location: Forward Control Pedestal 
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ONS CONTROL DISPLAY UNIT 


DATA SELECTOR co 
j POS ща DIS,CRS 
The following data display and insert | XTK ' 
information is provided with the AMR % | ЕТЕ/ЕТА 
selector positioned to А ог М. GS/DA (0) WIND 
| D/GMT ОТК/ТК 
WIND - Displays wind direction (true) Aux 2~ 8 HOG TASG 
in left data display; wind speed (knots) EST 
in right data display. Left data display | 
indicates H (head) or T (tail) and right 
data display indicates head or tail wind 
speed when T switch is pushed. Left 
data display indicates wind direction 
(magnetic) and right data display 
indicates wind speed (knots) when T 
switch is pushed a second time. Allows 
insertion of wind direction and speed in 
associated display. The manually 
inserted wind is automatically updated 
when operating in primary navigation 
mode. Wind is not automatically 
updated when operating in DR 
navigation mode. 


DTK/TK - Displays desired track angle 
(magnetic) in left data display; current 
track angie (magnetic) in right data 
display. Both displays shift from 
magnetic to true track angle when the T 
switch is pushed. 


HDG/TAS - Displays magnetic heading 
in left data display; true airspeed in 
right data display. Left data display 
shifts from magnetic to true heading 
when T switch is pushed. Allows 
insertion of heading and true airspeed 
in associated display. 


Location: Forward Control Pedesta! 
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ONS CONTROL DISPLAY UNIT 


DATA SELECTOR 


The following data display information 
is provided when the AMR selector is 
positioned to R. 


DIS; CRS 
ETE/ETA 


WIND 


TEST - Not used. 

AUX - Not used. DTK/TK 
O 

D/GMT - Provides same data display in 

GS/DA these positions as when the 

POS AMR selector is positioned to A 

WPT or М. 

WIND 

HDG/TAS 


XTK/TKE ~- Blank 

DTK/TK - Displays a blank in left 
data display. Current track 
angle in the right data 
display is the same as when 
the AMR selector is 
positioned to À or M. 


FR waypoint is not 0 FR waypoint is 0 FR waypoint is not 0 
TO waypoint is not 0 TO waypoint is not 0 TO waypoint is 0 
DIS - Great circle distance Distance via current Great circle distance 
between FR and TO flight plan from from present position 
waypoints present position to to the FR waypoint. 


the TO waypoint. 


CRS - Average magnetic Average magnetic Average magnetic 
course from the FR course from present course from present 
waypoint to the TO position to the position to the FR 
waypoint. TO waypoint. waypoint. 

EXE - Great circle ETE ETE via current ETE direct from 
between FR and TO flight plan from | present position to 
waypoints present position to . the FR waypoint. 


the TO waypoints. 


^t 


ETA - Blank ETA via current ETA direct from’ 


flight plan from present position to 
present position to the FR waypoint. 


the TO waypoint. 


Location: Forward Control Pedestal 
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су 


NUMBER SWITCHES A 


Display test code numbers, date, time, 
present position, and waypoint latitude 
and longitude in data displays, and 
waypoint numbers in FR-TO display. 


© 


) 


Additional letter functions of the 
number switches: 


L - Displays L in left data display and 
causes ONS, in conjunction with other 
ONS switches, to aecomplish LANE 
RESOLUTION procedure. Displays L 
for left drift angle in right data 
display. 


[о] (Ф) (о) [5] 
[+] [9] [2] (Z 
0 


N - Displays N for north latitude in left 
data display. 


В - Displays R for right drift angle in 
right data display. 


W - Displays W for west longitude in 
right data display. 


E - Displays E for east longitude in 
right data display. Causes ONS, in 
conjunction with other ONS switches, to 
operate in exact navigation mode. 


S - Displays S for south latitude in left 
data display. 


T - Advances test code displays. 
Changes course, desired track, track 
angle, and heading displays from 
magnetic to true. Causes wind display 
to indicate tail or head wind апа 
changes direction from true to 
magnetic. 


Location: Forward Control Pedestal 
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ONS CONTROL DISPLAY UNIT 


ADVANCE SWITCH 


Causes forward sequencing of test code 
numbers and fault code numbers in the 
left data display, and waypoint 
numbers in the FR-TO display. 


и 


ВА СКОРА СЕ SWITCH 


Causes reverse sequencing of test code 
numbers and fault code numbers in the 
left data display, and waypoint 
numbers in the FR-TO display. 


CLR SWITCH 


Causes cursor to appear in data 
displays. Clears data displays when 
erroneous data has been entered. 
Restores НОС and ТА5 to synehro 
inputs after manual insertion. | 


- 


HLD SWITCH 


Stops indieated present position from 
changing. Releases indicated present 
position in flight, and ramp protect on 
the ground. In conjunction with other 
ONS controls, allows accomplishment ot 
following procedures: 


-ACCEPT PRESENT POSITION 
-LANE RESOLUTION 
-POSITION UPDATE 
-EXACT NAVIGATION 


ENT SWITCH 
Controls insertion and removal of data 


from the RPU (receiver processor 
unit). 


Location: Forward Ccntrol Pedestal 


Section 18 15 May 81 
Page 58 


TURN ON AND TEST 
APU OR ЕХТ РУК. + е Ф ° ° . ОМ 


ОМЕСА-МАУ CIRCUIT BREAKERS 


Ф ә е + * . * . * ° • + * SET 


AMR SELECTOR. . . . . . А OR M 
Puil out to turn from OFF. 


DATA SELECTOR . . . a . . TEST 


CLR SWITCH. .. . ê. PUSH 
Observe cursor (-) appear in left 
data display. 


NUMBER SWITCHES 1&9. . . PUSH 


ENT SWITCH; « š+ oe xo æ © c PUSH 
Observe: 

[oft data display indieate as 

follows: 


Rignt data display indicate program 
number 800 70 1. 


ТОМОВА: ым dw в ж ж ж # ж РН 
Observe: 
-Leit data display indicate 19. 
-Right data display indicate as - 


foliows: 
ККЕ OM R КА 
и п 
TOV Poe > жож ж.ш => ж РОН 
Observe: 


-Left data display kalenie 18. 
-Right data dispiay indicate program 
number 300 70 1. 
-FH-TO display indicate 88. 
-АП status warning lights come on. 
(D, В, AL, V, HOLD, ABG, 

НОС, ENTR, SYNC, TAS, WARN) 
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LOADING AND INSERTING DATE AND 


TIME 
DATA SELECTOR . . . . . D/GMT 


Select month (01-12) and day (01-31) 
with number switches. 


ENT SWITCH . . a a > . . PUSH 
Select accurate СМТ (hours, minutes, 
seconds) with number switches. Use 


ACARS or WWV time if available. 


ENT SWITCH ж 4 3- w » w- & PUSH 


LOADING AND INSERTING POSITION 


DATA SELECTOR . . . . . . POS 


Select М or S, then latitude 
coordinates with nuinber switches. 


select E or W, then longitude 
coordinates with number switches. 


COORDINATES . . . VERIFY 
Both erew members verify that 
coordinates are correct. 


ENT SWILOH оозе м x € РН 


LOADING AND INSERTING 
WAYPOINTS 


Insert departure ramp position as 
waypoint 1. 


Insert destination ramp position as 
waypoint 9. 


DATA SELECTOR x « a a оз WPT 
The number l appears in the left 
data display. 


Select waypoint 1 coordinates (N or S, 
latitude; E or W longitude). 


BENT SWITCH 5 ы е Ge жож = DU SH 
Enter remaining wavpoints using the 


same procedure. 
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WAYPOINTS . а е . a e 7 ә VERIFY 


Turn DATA SELECTOR out of and back 
to WPT. 


Verify coordinates of waypoint l. 
ADVANCE SWITCH «PUSH 
Verify coordinates of waypoint 2. 
ADVANCE SWITCH . . . 


Sequence through remaining 
waypoints and verify coordinates. 


PUSH 


FLIGHT PLAN . . . . . « VERIFY 


AMR SELECTOR 4 « V . « , « SR 


DATA SELECTOR. . . æ 
Observe 01 in FR-TO display. 
push TRK CHG switch, 01 with 
number switches, then push ENT 
switch. 


DIS/CRS 
If not, 


PLIGHT LEG OL ж. 4 bh @ 4 е 
Verify distance as zero. 


VERIFY 


ADVANCE SWITCH. . . . . . PUSH 
Observe 12 appear in FR-TO display. 
Verifv distance and course from 
waypoint 1 to waypoint 2 2 


ADVANCE SWITCH. . . . . . PUSH 
Sequence through remaining flight 
plan legs and verify distance and 
course between waypoints. 


TAXI OUT 


HLD.SWITCH = . © . с. » « PUSH 
When clear of gate area, push HLD 
Switch and observe: HOLD light go 
off; WARN LIGHT off. The р, R, 
SYNC and V lights may be on 
depending on Omega/VLF stations 
being received. 


AMR SWITCH © . . . . . А 
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POSITION CHECK 


(To be conducted over a known 
position, such as overhead a nav 
facility or at a gateway. ONS position 
should cheek within 5 miles of Known 
position. ) 


DATA SELECTOR POS 
HLD SWITCH . . қ PUSH 
Observe HOLD light come on. 
Compare POS display to known 
position. 
If position update is not required: 
HLD SWITCH . . . =. © ue PUSH 


Observe HOLD light 55 otf. 


If position update is required, follow 
POSITION UPDATE procedure. 


POSITION UPDA TE 


This procedure is to be used at 
Captain's diseretion considering 
accuracy of the position check. 


If system requires updating, 
proeedure should be performed 
immediately following position check 
with DATA SELECTOR in POS and 
HOLD light on. 


АМЕ SELECTOR . . . . . AOR M 


СЕН SWITCH „а x e 5а PUSH 
POSITION LATITUDE AND LONGITUDE 
* * . ° r ә LOAD 


Normally this position wil bea 
waypoint. 


15 May 81 


ta i 


C 
X 


DISTANCE, COURSE, ETE, ETA 
DETERMINATION 


AMR SELECTOR . . . . . А ORM 


DATA SELECTOR. . . . . DIS/CRS 
OR ЕТЕ/ЕТА 


Observe that data displayed is from 
present postion to the TO waypoint in 
the FR-TO display at present ground 
speed. 


If it is desired to determine DIS/CRS 
or ETE/ETA from present position to 
any cther waypoint, or between any 
two waypoints, proceed as follows: 
AMR SELECTOR ° • * • • ° Ф е R 
TRK CHG SWITCH, с « < è œ PUSH 


Select desired waypoint pair with 
number switches. 


ENT SWITCH; зв оза « & PUSH 


DATA SELLCTOR . . . . DIS/CRS 


OR ETE/ETA 


When neither waypoint is zero, the 
flight plan data is computed great 
circle from the FR waypoint. 


When the FR waypoint is zero, the 
flight plan data is computed from 
present position to the TO waypoint 
along the current flight plan. 


‘hen the TO waypoint is zero, the 
flight plan data is computed from 
present position great circle to the FR 
waypoint. 

Distance and time displayed between 
the waypoints in the FR-TO indicator 
15 computed at present ground speed. 


To resume normal navigation: 


НС ОВ КЕ САВОМ жж e € ж a ce yA 
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RESUMING RADIO NAVIGATION 


(approaching gateway or preplotted 
waypoint for resuming radio 
navigation.) 


AMR SELECTOR. ж 4“ 5 + +s xw M 
When the AL light comes on for the 
entry gateway waypoint, position 
ALIR selector to М. 


When the AL light begins to flash, 
change the numbers in the FR-TO 
display, if necessary, to assure that 
the last en route waypoint and the 
destination waypoint appear. 


OMEGA SHUTDOWN 


At destination ramp, verify that the 
last en route waypoint and the 
destination waypoint appear in the FR- 
TO display prior to recording 
information. 


Record in the log book the DIS and 
XTK before positioning the DATA 
SELECTOR to OFF. 


If DIS ог XTK is more than 10 miles, 
make a discrepancy write-up in the log 
book "ONS out of tolerance". 


If ONS is written up in the log book, 


indicate if problem occured in flight or 
on the zrounc. | 


AME “SELECTOR % в жк а 4 GEN, 
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W SWITCH .. . . . . > . . PUSH 


WAYPOINT NUMBER. . . . SELECT 
Select number with number switches. 


ENT SWITCH. и Ge è ж © ж ẹ -PUSH 
If position is not a waypoint, select 
coordinates of known position with 


number switches. 


ENT SWITCH. . . . . + è . PUSH 


WA YPOINT CHANGE 

AMR SELECTOR. . . . . . X OR M 

ТЕК CHG SWITCH. . . . . . PUSH 

NEW FLIGHT LEG. . . . . . LOAD 
Push number switches in the order 
the waypoints are to be displayed. 

FR-TO DISPLAY. . . . . . VERIFY 
Observe the display reads correct 
flight leg. 


ENT SWITCH . è < a x . . PUSH 


ONS - AUTOPILOT OPERATION 


AUTOPILOT HDG SEL SWITCH 
* * * ° ° e Ф . е * + . ON 


AGIR SELECTOR. а: xe зола 


FR- TO DISPLAY. . . . . . VERIFY 
Observe that number and sequence of 
waypoints are correct. 


AUTOPILOT ONS SWITCH. . . OMEGA 
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COURSE CHANGE 


То proceed. from present position via : 
different course, use WAYPOINT 
CHANGE procedure, setting 0 in the 
FR and the desired waypoint number 
in the TO position ot the FR-TO 
display. 

After making a course change from 
present position, the coordinates of 
the point at which the course change 
was accomplisned will be displayed 
when the DATA SELECTOR is 
positioned to WPT and the 0 number 
switch is pushed. 
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DEAD RECKONING NAVIGATION 


The ONS automatieally shifts to dead 
reckoning mode, and the D В lights 
come on when one of the following | 
occurs: fewer than two stations are 
available, power is restored after 
interruption, or position is updated. 
If iDG or TAS Light is on, ensure that 
heading and TAS are accurate. To 
obtain best accuracy, update wind 
directly, or indirectly by updating 
ground speed/drift angle. 


To enter neading: 


DATA SELECTOR . . . . HDG/TAS 


CLR SWITCH . . . . . PUSH TWICE 


Select heading (three numbers) with 
number switches. 


ENT SWITCH. a è e < eo = PUSH 


To restore heading to syncnro inputs, 
push CLR switch twice and then push 
ЕМТ switcn. 


To enter TAS: 


اا 


DATA SELECTOR . . . . HDG/TAS 


CLE. SWITCH а « € жо € « PUSH 


Seiect true airspeed (three numbers) 
with number switches. 


ENT SWITCHe ы xod % ж x PUSH 


To restore true airspeed to synchro 
inputs, push CLR switeh and then push 
ENT switch. 


To update wind: 
DATA SELECTOR. . . . . . WIND 


(Lut SWITCHe oe w ж «.-¢ = BUSH 
Select true wind direction (three 
numbers and wind speed (three 


numbers) with number switches. 


ENT SWITCH: x à « «© ша «a PUSH 


To update ground speed/drift angle: 
DATA SELECTOR . . . . . GS/DA 


CLR SWITCH . . . . . . . РОБИ 


Select ground speed (three numbers) 
with number switches. 


Push L (left) ог В (right) switch for 
direction of drift. 


Select drift angle (three numbers) with 
number switches. 


ENT SWITCH . . . è . + . PUSH 
AMBG LIGHT ON 


The АМВС light comes on when DR 
lane count differs from lane count 
based upon Omega signals; this can 
oecur only after ONS goes from 
primary mode to DR mode and then 
returns to primary mode. . 
Accomplishing any of the following 
procedures resolves the ambiguity and 
causes the AMBG light to go off. 

-ACCEPT PRESENT POSITION 

-LANE RESOLUTION 

-POSITION UPDATE 


ACCEPT PRESENT POSITION 
DATA SELECTOR . . . . . . POS 
HGD SWITCH 5955“ ж « & “PUSH 


CLR SWITCH PUSH TWICE 


ENT SWITCH . . . « « . . PUSH 


ONS accepts display position as exact. 
AMBG light goes off. 


— 


This procedure ‘cancels lane resolution 
or exact navigation if previously, 
requested. 
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LANE RESOLUTION 


This procedure can be accomplished 
only if ONS is using three, three- 
frequency Omega stations. The 
prccedure is normally accomplished 
after the AMBG light comes on, 
however, it can be accomplished 
without an ambiguity. 


DATA SELECTOR . . . è . « POS 
HLD SWITCH . . è +< . . © PUSH 
CLR SWITCH . . . . . PUSH TWICE 
L SWITCH. 4 è < < < < & < PUSH 
ENT SWITCH . . . . + + . PUSH 


AMBG light goes off (if on). L appears 
and remains in left side of left data 
display until lane resolution is 
completed or cancelled. 


This procedure eancels exact navigation 
if previously requested. 


Io cancel lane resolution, accomplish 
ACCEPT PRESENT POSITION 
procedure. Е 


ЕХАСТ NAVIGATION 
DATA SELECTOR . . . . > « POS 
HLD SWITCH. . . è « èe . « PUSH 


CLR SWITCH . . . PUSH TWICE 
Select latitude and longitude of actual 
position with number switches. 
ENT О У Ма за %..5. & & . PUSH 
To cancel exact navigation, accomplish 
any of tne following procedures: 

-АССЕРТ PRESENT POSITION 

-LANE RESOLUTION 

-POSITION UPDATE 
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OEFSET TRACI 
DATA SELECTOR « v «= « ХЕЊЕТКЕ 
CER SWLICH 5 ле a œ mia EB 


DESIRED OFFSET . < в a . ENTER 
Push L (left) or R (right) switch for 
desired offset. Select miles (three 
numbers) and tenths of a mile (one 
number) with number switches. 


Requested XTK (cross track distance) 
appears momentarily in left data 
display, then the offset from the track 
defined by FR-TO appears. The 
symbol [f is displayed as : reminder 
that the airplane is flying an offsei 
track. 


If ONS is connected to autopilot, the 
airplane automatically flies to the new 
track with a maximum intercept angle 
of 45°. 

To revert to normal track: 

DATA SELECTOR . . . . ХТК/ТКЕ 
CLR SWITCH x X ж © -» &.« PUSR 
ENT SWITCH. ç ж 5 dodge sw ж PUSH 
If ONS is connected to autopilot, tne 


airplane will automatieally intercept 
and fly the original desired track. 
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OMEGA/VLF STATIONS AND SIGNALS, AND TEST CODES | 


CODE STATION CODE STA TION 

4 Stations in use. 51 1 Maine 
40(7) Stations available 52 2 Japan 

41 A 1 Norway 33 j Washington 
42 B 2 Liberia 54 4 Hawaii 

43 C 3 Hawal 55 9 Maryland 
44 D 4 North Dakota 96 6 Australia 
45 E 5 La Reunion 57 7 Great Britian 
46 F 6 Argentina 

47 G 7 Trinidad or Australia 

48 H 8 Japan 

49 Stations deselected. 


SLECTION OF STATIONS OR TEST 
CODES 


DATA SELECTOR. . . . + + TEST 
AMR SELECTOR. . . . . . A OR GI 


Test code 40 (summary of stations in 

use and available) is automatically 

displayed unless the WARN light is on, E 
in which case the fault code 00 appears 

in the left data display. See WARN 

LIGHT ON Irregular procedure. 


Pushing the advance and backspace 
switches sequences the code from code 
40 through code 57 and back. 


To observe individual stations or test 
codes: 


OLI О А РОНЕ eode ж W wr сес PUSH 
Push and release CLR switch until 
cursor appears in left side of left data 
aisplay. 


select desired test соде number with 
number switches. 


ENT SWILGCEHS. ж æ « = “Ғе = PUSH: 
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TEST CODE TABLE 


Right Data Display 
. Contents/Format 


Remarks В 


АСЕ с | Displays BITE (Built 
In Test Equipment) 

A - Antenna fault code. See WARN 

C - CDU LIGHT ON Irregular 


procedure for fault 
В - RPU eode. 


Program number 
300 70 1 


Light test un 


ZA D Ё 
E IN ы 


Pushing Т switen 
causes light test of 
right data display. 


19 Program number Pushing T switch a 
| 800 70 1 . second time tests FR- 
TO display lights and 
status/warning lights. 


Test code 40 and VLF Stations in use The advance and 
Omega stations and letter U backspace switches 
in use. 123 U sequence the code from 


40 1 23 3 code 40 through code 


57 and back. 


Omega stations 
strong enough 
be available. 

123 3 


VLF stations strong 
enough to be available 
and letter À 

12 3 A 


The T switeh wil cycle 
displays between 
stations in use and 
stations available. 


999 ON Status of each Omega | | 


41-48 
OFF station. 
or 
CODE 
| Definition of symbols in left data display: 
4X Station for which information is being displayed, i.e., 
46 is Argentina. 
С Indicates ONS is using 10.2 kHz signal and 13.6 KHz signal ob 
displayed station. | 
ЕЕ If station is operating single frequency, the FF ae 10, 11. 
or 13 to indicate frequency in use. (10.2, 11.33, 13.6 kHz). 
If station is not in use, neither C nor FF will be displayed. 
SEL Indicates the station has not been deselected. 
OFF Indicates the station has been deselected (reascn is indicated 
: in right data display), 
(Continued) 
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TEST CODE TABLE (Continued) 


Left Data Display Right Data Display 
Contents/ Format Contents/Format Remarks 


Definition of symbols in right data display: 


9 First digit is signal quality for 10.2 kHz signal. If blank, 
a VLF station is being tracked in this time slot. 

9 Second digit is signal quality for 13.6 kHz signal. 

9 Third digit is signal quality for 11.33 kHz signal. 


Each signal quality ranges from 0 to 9 (maximum). When signal 
quality for a frequency becomes 2 or greater, that frequency is 
available for navigation. If that signal quality thereafter falls to | 
ТЗ. the frequency is no longer usable for navigation. 

Lane resolution requires three, J-frequency Omega stations with 
signal quality 3 3 3 or better. 

ON Indieates the station is in use. 

OFF Indicates the station is not in use. 

CODE Indicates the reason for deselection by letter as follows: 


G - Geometry M -, Map (modal interference) 
R - Range S - Signal instability 
V - VLF test (modal interference) 


T - Omega BITE test 


If a station is deselected for more than one reason, pushing 
the T switch will cause each code to be displayed. 


49 and Omega VLF stations The test stations, BITE 


stations deselected deselected and VLF are never 
49 12 D 72 displayed. 
Blank Blank Reserved for future 
use, 
5X М SEL A 9 ON Status of each VLF 
ог | ОҒЕ station. 
OFF or 
CODE 


Definition of symbols in left data display: 


5X VLF station for which information is being displayed. 
M Single digit code (0, 1, 2, 3, 4) which indicates 
modulation type for the station. Used by maintenance. 
SEL Indicates the station has not been deselected. Ж | 
OFF Indicates the station has been deselected (reason is - E. 
indicated in right data display). | 


(Continued) 


15 May 81 Section 18 
Page 6T 


X operating manual 


TEST CODE TABLE (Continued) 


Right Data Display 
Contents/Format -> Remarks 


Lett Data Display 
Contents /Format 


Definition of symbois in right data displav: 


A single letter code (А through H) indicating the Опера station 
whose 10.2 kHz time slot is being used to track the VLF Signai. If 
no letter is displayed, the VLF station's signal is not being 
tracked. 

9 Single digit representing signal quality for the VLF signal. No 
signal quality is displayed if the VLF signal is not being tracked. 
Each signal quality ranges from 0 to 9 (maximum). When signal 
quality for a frequency becomes 2 or greater, that frequenoy is 
available for navigation. If that signal quality thereafter fails to 
9, the frequency is no longer available for navigation. 

ON Indieates the station is in use. 

OFF Indicates the station is not in use. 

CODE Indieates the reason for deselection by letter as follows: 

G - Geometry V - VLF test 
R - Range = M- Мар (modal interference) 
T - Omega BITE test 


If a station is deselected for more than one reason, pushing 
the T switeh will cause each code to be displayed. 


TL Т1ХХ°ХХ.ХМ(5) XXX° XX. XE( W) For power loss greater 
Latitude Longitude than 7 seconds, 
displays 
latitude/longitude at 
time of power loss. 
72 12 ХХ: XX: XX: For power loss greater 
GMT HR: MIN: SEC than 7 seconds, 
displays GMT of power | 
loss. | | 
73 ЇЗХХХ°МСТ) XXX K For power loss greater 
| Heading True airspeed than 7 seconds, 
displays last valup of 
| HDG/TAS. | | 
If НОС ог ТА5 have changed substantially during extended power 
outage, their new values should be entered іп test code 73 before 
| updating time, so that DR to make up for power outage wül represent the 
actual flight conditions. 
Not used by UA. 
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AUTOMATIC STATION DESELECT 


The ONS may deselect a station, and 
remove it from navigationai use for 
range, geometry, modal interference, 
and test. The ONS deselects VLF and 
single frequency Omega stations when 
present position lies within the 
station's region of modal interference 
and night is in the shortest path from 
present position to that station. The 
ONS deselects three-frequeney Omega 
stations when the ONS detects presence 
of modal interference. The ONS 
deselects two of the Omega stations for 
test. One station is deselected for VLF 
test and the other for Omega BITE 
test. Reasons for deselection are 
indicated in the Test Codes. 


AUTOMATIC STATION RESELECT 
The ONS reselects a station when the 


reasons for deselection are no longer 
present. 
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Irregular Procedures ONS WARN LIGHT ON 


DATA SELECTOR. 4 x. w de жа de & Q Q RD ew жч Ge o жоюш ъъ ж SESE 


TEST LIGHT (in index siot of TEST position) . . . . a + . . + . . OBSERVE 
Light flashing indieaies computer is functioning. 
Light off or on steady indieates defective computer. 


LEFT DATA DISPLAY п и d ы Ж кое оё Се ¿QU 7€) de ою жй сш d че. OBSERVE 
00 followed by a number trom 01 to 16 or number/letter 01X to 15X. The letter X 
indicates multiple malfunctions. If X follows the number, push, the advance switch 
to locate the multiple malfunctions.(See malfunction code table below.) 


RIGHI ВАТА DISPLAY ы но ле e € ғ э & Wow = & а OBSERVE 
The letters A, R and/or C may appear to indicate a defective antenna coupler unit, 
receiver processor unit or control display unit. 


MALFUNCTION WRITE-UP IN LOG BOOK . . . . . . + s > . | . COMPLETE 
Include test light action and/or malfunction code number. 


| Data Displav Displa "lalfunction Action 


00 01 (X) R _ | Мепогу fault (RPU) Maint-Replace RPU m 
00 02 Loop А, fault (ACU) Maint-Replace ACU 
00 03 Loop B, fault (ACU) Maint-Replace ACU 


! 00 04 Oscillator needs Maint-Adjust 
adjustment but oscillator. * 
. System is usable. | 
00 05 С Faulty switch (CDU) Maint-Check CDU 
| switches for proper 
function. Replace 
CDU. * 


00 06 _ || 5^ | ТАЗ invalid/absent Enter TAS manuallv. 
00 07 | HDG invalid/absent Enter HDG manually. | 
00 08 | Power loss greater Accomplish ONS POWER | 


INTERRUPTION GREATER | 
THAN 7 SECONDS BUT | 
| LESS THAN T MIN (Pc-34 
Front end (RPU) | 


Computer will | 
10.2 Hz channel automatically stop _ | 
R Front end (RPU using signals trom the 

kHz channel bad channels. WARN |‏ 3.6 " ا 

11.33 kHz channel TEST is selected = 
мит Front епа (КРО) unless all four 

| | VLF channel | nannels fail Ы 

Not used by U: 

0014 Not used by СА 


Not used by UA 
Not used by СА 


than 7 seconds 


The symbol * indicates 
WARN light goes off 


| 
when test is selected. | 
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Irregular Procedures 


ONS POWER INTERRUPTION LESS THAN 7 SECONDS 


| When power is interrupted for less than 7 seconds, normal navigation is not 
‚ disturbed. The D, R and SYNC lights come on. Шоп the ground, the HOLD light 

| comes on indicating that ramp protect 15 оп. The D, R and SYNC lights go otf when | 
| the ONS resynehronizes and returns to primary navigation mode. No crew action is 
required. ЕТА will be up to 7 seconds slow. 
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ONS POWER INTERRUPTION GREATER THAN 7 SECONDS BUT LESS THAN 7 


MINUTES 


When power is restored, the ONS automatically resynchronizes and begins dead 


reckoning from position at time of power interruption. 
D, and R lights come cn. 


The WARN, SYNC and 
Accomplishing the following procedure causes the ONS to 


automatically perform a lane resolution and return to primary navigation mode. 


РАТА SELECTOR ` 
M . TEST | 


See ONS WARN LIGHT 
ON (page 32). 
Accomplish action for 
the code displayed; 
then proceed to next 
step of this procedure. 


| Did 00 08 appear in 
left data display? 
YES 


CLR SWITCH 


PUSH 


t Seiect 73 with number 
switches. 


LENT SWITCH 


+ є e ° * » 


PUSH 


Left and right data 
displays indicate HDG 
and TAS at time of 
power loss. 


| Did airplane true 
airspeed change more 
than 20 knots during 
| power loss? 
YES 


| Did airplane heading NO 
| change several degrees | 
Luring power loss? 

YES 


Remain in TEST code 
Toy 


Remain in TEST code 
(Em 


CLR SWITCH 
De ж © ж ж ә PUSH 


CLR SWITCH 
PUSH TWICE | 


oelect with number 
switches the best 
| estimate of average 
TAS (three numbers? 
during power loss. 


select with number 
switches the best 

| estimate of average 
ПВО (three numbers) 
during power loss. 


ENT SWITCH | 
20. . . . . PUSH 
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NO 


DATA SELECTOR 
AA OSEE 


* a * ° 


CLR SWITCH 


о pusu | 
select hours and | 
minutes (СМТ) with | 
number swit-nes. I 


ENT SWITCH 


* 
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Irregular Procedi. 
ONS POWER INTERRUPTION GREATER THAN 7 MINUTES 


| Accomplish following procedure when power is restored: 


| Determine best estimate of the coordinates of predicted position (3 position to be 
| reached in one to two minutes). The ideal situation is to overtly а ground based 
navigation aid such as a VOR station. 


р АМК SELECTOR ° * ° . + е % . ° . Ф » ° 
Clears memory. 


оо . . OFF, THEN А 


| DATA SELECTOR ° . + * е * . Ф . . . . • " ° . . • ° . s HDG/TAS 


MCGR SWITOHL. «4 4 ооо сыя в әз Бк Ee € % * PUSH 
| Select true airspeed (three numbers) with number switches. 


ENT SWITCH Ф ° е е s Ф ° + ° е е е * ә е е * * * • * . е * PUSH 


DATA SELECTOR Ф е . * | ° Ф * • . LI . Ф е * $ - * е е * + е D/ смт 
Select month (01-12) and day (01-31) with number switches. 


ENT SWITCH в е LÀ • ° . * е % ° • * * е е е + + е * * • • * PUSH 


Select GMT (hours, minutes, seconds) with number switches. 


ENT SWITCH. • . ә . * * . ° ° . . °` ° • а . е . • ° . ° . 3» PUSH 


When airplane is directly over the position for which the coordinates were 
determined: 


DATA SELECTOR . е . е Ф • . в e ° . в а • « * . • ° • . . . POS 


Select coordinates of present position with number switches. 


ENT SWITCH • » . . . 2 . ° . . ° . * . • * . в . е . • е • ۰ PUSH 


DATA SELECTOR + * * ГА LÀ . * * ° . * * Г . ” * е е * * 1n • . “ МРТ 
The number | appears in the left data display. 


Select ec ordinates of next waypoint with number switches. 


S M осе Z жоош ш ыз ж x ж ою жб а ши ОШОН 


Enter remaining waypoints using the same procedure. 


ev mmm mmm pe ne EE tc Ce O atten 
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SECTION 19 
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SWING TAIL 


l.  General(Rhef.Fig.1) 
The swing-tail system enables the aft section of the fuseluge to be swung 
open to starboard to facilitate cargo loading. Two hinges оп the starboard 
side of the fuselage support the tail when unlocked and, together МЕ shear 
wedges and eight hydraulically actuated latch pins, transfer struciurai loads 
between the fuselage and the tail when the tail is closed and locked, 


The tail is opened and closed by two hydraulic actuators operating ir tandem 
and located inthe dorsal fin. Eight latch pins lock the tail inthe closed 
position, each pin being inserted and withdrawn by a hydraulic actuator. ihe 
system is supplied with hydraulic pressure from the hydraulic power system. 
An auxiliary electrically driven pump is installed in the aircraft and can be 
used to pressurize the main hydraulic power system for the operation of the 
swing tail. Electrical and mechanical sequencing of the main and iatcn pin 
actuators ensures correct operation during both the opening and closing 
cycles. Hydraulic and pneumatic lines are connected from the fuselage into 
the swing tail through swivel joints and flexible hoses at the lower hinge. As 
a safety feature, the hydraulic pressure line incorporates a quick-disconnect 
fitting. The line is disconnected and stowed during flight, making it impossible 
to unlock the tail. 


An inflatable seal, attached to the swing tail, is installed around the break to 
prevent the leakage of cabin pressure from the fuselage. Control of the seal 
is automatic. A static weather seal is attached to the fuselage and prevents 
the ingress of water when the pressure seal is not inflated. 


The elevator, elevator trim and rudder controls are transferred across the 
swing-tail break by gear-boxes and push-rods. In each control run, a gear- 
box with two push-rods is located on each side of the break. Each pair of 
push-rods abut when the tailis closed to transfer the control movement. 


г. Hydraulic Actuators (Ref. Fig. 2) 
The swing tail is opened and closed by two double-acting hydraulic actuators 
in tandem, located in the dorsal fin above the swing-tail break. The cylinder 
end of the forward actuator is connected to the fuselage structure while the 
piston-rod is connected to the aít actuator piston-rod. The two piston-rod eye 
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FORWARD ACTUATOR 


| 
SWING TAIL | 
FEN eee CONTROL PANEL 2 CROSSHEAD AND 
/ = Ші Е / А GUIDE RAILS 


AD HINGE 
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LATCH-PIN 
FITTING ^ 


LATCH-P IN AND 
ACTUATOR 


м, 


FORWARD 

FLIGHT CONTROL 
INTERCONNECT NI 
MECHANISM 
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га / 
А| | f I ) | ЈА | OR г. | 
MOUNTING FRAME р: / 
мы. 


CROSSHEAD 


FURWARLD ACTUATOR 


FORWARD 
ACTUATOR FITTING 


rr книг инв рии 


SWING TAIL OPENING SEQUENCE 
(REVERSE FOR CLOSING) CROSSHEAD AND 
GUIDE RAILS ASSEN 


AFT ACTUATOR 
FULLY EXTENDED 
AND LOCKED 


\ 


©. 


= 
E 


N | 
M. ee 
HINGES FORWARD ACTUATOR HINGES 
; | FULLY EXTENDLD 
Ж AND LOCKED 
7 
Swing-tail Main Actuators 
4 Јап 61 Figure 2 
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ends are supported in a crosshead-type guide located in the dorsal fin of the 
tail structure. The cylinder end of the aft actuator is connected to the verti- 
cal stabilizer through a tubular frame. 


The forward actuator incorporates two internal locks which lock the actuator 
at each end of its stroke. The aft actuator has one internal lock which engages 
when the actuator is fully extended. The locks release automatically when a 
reverse selection is made. During the opening cycle, the aft actuator extends 
first while, during the closing cycle, the forward actuator reacts first. The 
actuator sequencing is controlled by a lock-operated sequence valve integral 
with each actuator, two electrically operated solenoid valves and two pressure- 
ор rated check valves. To reduce the rate of opening and the load on the 

me Напа, restrictors are installed in the two ports in each actuator and the 
pressure of the supply to the extension ports of the actuators is reduced. А 
microswitch on the forward actuator is energized when the actuator is fully 
extended and locked, illuminating a light marked OPEN & LOCKED on the 
swing-tail control panel. 


Crosshvead and Guide Rails 


А crosshead-type slider, sliding within two rails, supports and guides the 
two actuator pistoun- rod ends. The two rails are secured to the tail section 
and а 90* . slot in each rail form the bearing surface for the crosshead. А 
brush at each end of the slider keeps the surface of the rails free from con- 
Dur plenum by udi 


husciave пена Beunp 


о + — .. - та = зл ن‎ == 


То raise the swing tail into correct alignment with the fuselage during the 
closing cycle and to provide a gradual transfer of load during opening, ап 
aligninent ramp ds provided on the port side of the fuselage. The ramp consists 
of а curved treck in the swing tail which engages with two rollers in а trunnion 
о е Том Wagn the ftnlciscopen end locked, the airy D се 
лесі Тапал о provide Drev ассын bor losdius opera Onse ш лл то: 
breaks Hre circuit te the swing tail controls waren the татр is retracted, 
making ito impossible for the tail to be electrically selected closed when the 


Т в а Ot position. 


Pinaiceigniment of the swing tail and fuselage is provided by twelve shear 

wedges fitted on the tail section with matching receptacles on the tuselagze. 
c po ОРА Je oup 

nc retractable flap is located at the rear of the lower hold at the swing-tail 


break. When the tail is open, the flap is lowered automatically to protect the 
Pwo Powest latch pin fittings during loading and is retracted as the tail is 
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closed. The Пар is operated by а cam and lever assembly through а cable 
and push-rod, the cam being located on the swing tail and the leves below 
the-cabin floor on the starboard side of the fuselage. 


The flap is pulled into the down position by a tension spring, Ав гас taili is 
closed, the cam contacts the lever and, through the cable, raises the Пар 
to a vertical position against the tension oí the spring. 


6. Locking Actuators (Ref. Fig. 3) 


a ee Y A a 


The eight latch pins are each engaged and withdrawn by а do cble- actang 
hydraulic actuator. The latch pins are positively engaged in ike locked posi- 
tion by double ball locks in cach pin and an internal lock in the actuator, i wo 
microswitches are incorporated in each assembly and are operated one at 
each end of the actuator stroke. The microswitches at tne locked end ot the 
stroke, in conjunction with а microswitch at the hydraulic pressure quick- 
disconnect coupling stowage plug, control an open warning light on the con- 
trol panel and the pilots annunciator panel indicators. The microszwitches at 
the unlocked position sequence the main actuator selector valve, maintain 
power to the pressure seal valve and operate the latch pins «o warning lent 
on the contro) panel. 


- — A ات‎ 


Two seals are installed at the swing-tail break, a pressure seal and a weather 
seal. The weather seal consists of a tubular rubber seal retained in a groove 
in the fuselage section and a mating projection in the swing tail. When the 

tail is closed and locked, the seal is compressed and effectively seals out 
moisture and dirt when the aircraít is unpressurized. 


The pressure seal is inflated with air pressure at 12 psi trom the pneumatic | 
system. The seal is retained in an extrusion on the swing-tail trame and 
consists of a continuous tubular rubber seal with a serrated projection. When 
the sealis pressurized, the projection contacts the sealing tace on the 
fuselage to seal the break. The dir supply is controlled by а threc-way two- 
position solenoid valve. 


The valve is supplied with air from the pneumatic system power pack through 
a swivel fitting and a flexible hose at the swing-tail break. When the valve 
solenoid is de-energized, the pressure is directed to the seal and, when 
energized, shuts off the supply and vents the seal to atmosphere, The valve 
is energized from the 28-volt а.с. main bus through both the swing-tail 
control switch and the swing-tail lock pins microswitches. 


9.  Swing-tail Control Panel (Ref. Fig. 4) 


———ÀÀÀÀ -. 


The control panel is located on the starboard side of the swing-tail section, 
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MICROSWITCH 
(LATCH PIN INSERTED AND LOCKED), 


MICROSWITCH 
„ OPERATING FLANGE 


LATCH PIN 
FEMALE FITTING 


~~~ 
“> LATCH PIN 


MICROSWITCH 
(LATCH PIN UNLOCKED) 


LOCK BALL 
ACTUATING BUSH 
ГЕРС FRAME X 
ALIGNMENT SHIMS 
M 
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ice LOCK BALL 
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OUTER PIN 
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LATCH PIN AND MOUNTING 
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just aft of the fuselage break. The panel contains a three-position switch and 
three indicator lights. The switch is marked OPEN, OFF, and CLOSE, and 

controls the operation of the swing tail. It is spring loaded to the OF F pesi- 

tion. 


The three warning lights indicate various conditions oi the swiss Чай, An 
amber light marked OPEN is illuminated when the tail is rot core рае 

and correctly closed and locked and the quick-disconnect not in iis stowed 
position. А green iight marked OPEN ё LOCKED is illumiusted when the 1214 
is fully open. A second green light marked UNLOCKED is iilius satea when 
allerght of the latch pins are fully retracted and the control swite a 3s in ihe 


QT E or OPI pos tion, пало оке (iat Lie tail qe does as ед 
that the quUORediscoBnectaisdaiob DroDeTiy мес ВОИ BOGS 


annunclator panel windows marked SWING TA Т» OF М arn enu ес 
caution lights. 


Other switches оп the panel control the auxiliary hydraulic puni p. the dora 
lights, the loading lights, and the aft Барраре compartment Пори 


9. Swing-tail Hydraulic Panel 


—— —M——M—X поли тезата Á— A — 


I wo solenoid-operated valves are mounted in cutaways below ths swing-iail 

control panel. One valve controls the fluid to the main actuator and the other 
supplies fluid to the locking actuators, Operation of the valves is automatic, 

but manual override is provided on both valves for maintenance purposes. 


The quick-disconnect fitting is also located at this position and consists oia 
pressure fitting and a stowage fitting. The windows on the pilots annunciator 
panels marked SWING TAIL OPZN will be illuminated any time the quick- 
disconnect line is not in the stowed position. А detachable panel is provided 
to cover the cutaways when not in use. 


10. Operation (Ref. Ғір.5) 


Before it is possible to operate the swing tail, the following conditions must 
be met, The aircraft must be on the ground with the ground safety relay 
energized. The quick-disconnect fitting must be on the pressure line, the 
alignment ramp in the normal position, and hydraulic and electrical power 
avallable. 


On selecting OPEN on the swing-tail control switch, the main actuator 
selector valve is selected to the closed position to direct pressure to the 
closing lines of both actuators, to the latch pin selector valve, and to a pres- 
sure switch. The latch pin selector valve reinains in the neutral position. 
The pressure is directed to the aft actuator to apply a closing force to the 
swing tail and remove the loads from the latch pins. When the pressure to the 
ait actuator reaches 2500 psi, the pressure switch is actuated to energize 
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the latch pin selector valve to the unlocked position. This directs fluid to 
the latch ріп actuators to withdraw the latch pins. A holding relay, in paral- 
lel with the pressure switch, will maintain the latch pin selector valve in 
the vetract position, inc.pendent of the pressure switch. 


When ali the pins are fully withdrawn, the unlocked microswitch at each of 
the latch pin actuators are connected in series to complete the circuit to the 
main actuator selector valve relay. This relay reselects the main actuator 
selector valve from the closed to the open position to direct the pressure to 
а reducing valve. The reducing valve reduces the pressure supply to 950 psi 
for extension of the two swing-tail actuators. From the pressure reducing 
valve, the flow is led, through a pressure-operated check valve in the free 
Нож ге пов to the extension port of the aft actuator to extend the actuator 
ond partially open the swing tail. The actuator is locked in the fully extended 
position by an internal lock which actuates the integral sequence valve and a 
inicroswitch. The sequence valve directs pressure fluid supplied from the 
pressure reducing valve to the No.1 solenoid valve. The microswitch de- 
епе геј“ s the Хо. | solenoid valve to direct the pressure fluid through a 
restrictor to the extension port of the forward actuator and to the operating 
port of 'he forward pressure-operated check valve. The pressure unlocks 
and extends the forward actuator and opens the pressure-operated check 
valve to perrmit the fluid exhausted from the forward actuator to return to 

Hie тан ааа”, When the actuator is fully extended, the internal lock engages, 
Oper и a niicroswitch which illuminates the light marked OPEN & LOCKED 


өшір ТТІ X о. Ж оё 


swing-tail control switch to the CLOSE position enerpizes the 


d 


PIDE ANN T br. 
ће ба пето пот selector valve to the close position and the latch pin selector 
мећу ts ie ctnlock position. The main actuator selector valve directs the 
"e Jatch pin selector valve апа to a pressure-operated check 


. Ds pressure is directed through the pressure-ope rated check 
sepu EFE Б за с. сз ос The interna: ӨСЕ ane retract 
"bp О a Того Return plugs dre the у ке ош A eee 


Re a боор ШООДО ЕЛЫ еве. dee ТАЗЫНЫ аа ғ; 


Whee tho torward actuator is fully retracted and the internal lock engaged, the 
seguono valve ts actuated by the lock, and No.2 solenoid valve із de-enerpized. 
due зеер.енсе valve and the No.2 solenoid valve direct pressure fluid from the 
(Оте d отоого retract the aft actuator. This pressure also acts on the 

aft lı c8snro-operated check valve to direct return fluid from the aft actuator 


la а cu the reservoir through the main actuator selector valve. 


^ue реа Mee che fully retracted position; the ООо СЕ entries the lateh 
sin sclector valve fo direct the pressure to extend the latch pin actuators and 
спраре the oins. An internal lock in each actuator and the lock balls in the 
latch pips automatically engage to lock the pins in the locked position. The 
amber (PZN warning light and the pilots and the co-pilots annunciator panel 
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windows marked SWING TAIL OPEN remain on after the tai! іс Locked until 
the quick-disconnect coupling is in the stowage plug. 
11. Power Source 


= س e‏ ھج م ma‏ یدای ت ت کا ت اچ م یی 


Power source tor the actuation and control of the swinp-tail systern is а: 
follows: 


(1) D.C. Main о 
Swing Га11- Hyd Ришар Motor Control 


owing lail- Control 
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WEIGHT AND BALANCE 


1. Weicnt and Balance 


For detuils of weight and balance, refer to Volume I, Section T, пере 
Company Policies HManual. 
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SECTION 20 


WEIGHT AND BALANCE 


l. Weight and Balance 


For details of weight and balance for SW, FT and SL aircraft, refer to 
Report No. RAW-44-117. For aircraft 35 and 36, refer to Report No. 
RAW-44-165. 


2. Cargo Capacity and Size Limitations 


— 


For cargo capacity and size limitations, refer to Figure l. 


p———— ap he re re یی ہی یمیت‎ ٠ d 


When carrying a cargo load in excess of 3000 pounds in the swing tail com- 
partment, the following restrictions apply: 


A. The centre of gravity limits set forth in RAW-44-117 Weightand Balance 
Handbook, Appendix A, must be observed. 


B. The centre of gravity of the load in the swing tail compartment must be 
forward of Station 1290 and outboard 20 inches, measured to the right of 
the aircraft centre-line. | 


C. The accumulated fuselage load shall be in accordance with the data 
contained in Figure 1, Sheet 3, D4 Aircraft With Standard Cargo Floor in 
Swing Tail and Incorporating Modification Summary 44- 346. 


D. itis to be noted that Modification Summary 44-346 applies only to the 
basic cargo configuration and not to aircraft incorporating Modification 
Summary 44-335 (lowered floor). 


E. For loads of 3000 pounds or less, the data contained іп the basic RAW- 
44-117, Weight and Balance Handbook, apply. 


The following restrictions apply to those aircraft which incorporate structura! 
provisions for increased swing taii compartment cargo capacity per Modifi- 
cation Summaries 44-335 and 44- 364. 


The cargo load capacity of the swing tail compartment may be increased 
above 1000 pounds provided the following limitations are observed: 
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А. Тһе total load of cargo and removabie items (i.e. toilets, partitions, 
galleys or all installations in the swing tail compartment other than-fixed 
provisions) must not exceed 4200 pounds. 


B. The maximum load on the cargo floor forward of Station 1303 must not 
exceed 3200 pounds. 


C. The moment ofthe cargo and removable items, as described in Paragraph 
A, about the hinge line at Station 1228.5 with the lever arms measured 
parallel to the longitudinal axis of the swing tail must not exceed 258, 000 
inch-pounds. 


D. The rnoment of the cargo and removable items, ав describedin Paragraph 
A, about the hinge line at buttock line 68 RH with the lever arms measured 
perpendicular to the longitudinal axis and buttock line 68 RH must not 
exceed 201, 500 i3nch- pounds. 


E. The weight of cargo which may be fastened down directly to the seat rail 
for crash restraint must not exceed 1400 pounds, the baiance to be 
carried by the barrier net forward of Station 1231. 


F. Тһе accumulated fuselage load shall be in accordance with the data 
contained in Figure 1, Sheet 4, D4 Aircraft Incorporating Modification 
Sumrraries 44-364 and 44-335. 


G. For SW, FT and SL aircraft, the centre of gravity limits ав set forth in 
RA W-44i-117, Weight and Balance Handbook, Appendix В must be observed. 
For сегіге of gravity limits for aircrait 35 and 36, refer to RAW-44-165. 
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МОМ UF IME CARGO АКО КОМА ВЈ ЕМ LALL INSTALLATIONS OTHER THAN FIXED EQUIPMENT) ABOUT 


THE HINGE LINE AT STATION 1228.2 wild dioc LEVER ARMS MEASURED PARALLEL TO THE LONGITUDINAL AXIS OF 


THE 


2 THE MOMENT OF THE CARGO AND SF MOVABLE TEMS (ALL | 
THE HINGE LINE AT 8 Log RH WITH THE LEVER ARMS MEASL 
BL 68 RH MOST NOT EXCEED 201, 500 INCH-POUNDS. 


З FOR LIMITATIONS REFER TO TEXT, 


SWING TALL MUST NOT EXCELD док, аа NCH-POUNDS, 
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Grec сели ладан Hs па “роман ond mre бо Hos 

nesses and inertia reel locks. The inertia reel lock controls ave 
situated on the outboard side of each seat and tne кака 

aft adjustment controls on the inboard side. The arm rests incor orete 
au сау In ach arm and сап ре: raised ro the ое A 
stowage box is bolted to the floor on the outboard side of Cer SEPT 
seat and а map case is located to the right of tne co-pilot. 
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Ge Dyo eme Dbeerelors таг оп 
бе systems Obor«abLorse seat is mounted On two lateral tloor газ е unie 
permit the seut to be moved from the worktable to а position behind 1 
pilots pedestal. Control of the seat on the floor rails is provided 
two interconnected Levers, one each side below the seat bucket. "ho 
vertical adjustment control lever is located on the c side ol 
the seat. The seat may be rotated through 90° from facing starboard to 
Tae nr ОРКЕ Dy Operating a Control lever or the left-hand side ot 
the seat. The systems operators station is а crash positions ond the 
seat is equipped with a shoulder harness and inertia reel, ihe 1пог за 
reel control being situated on the leit-hand side от the geat. 


D. Novibators 
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The navigators seat is mounted on rails running athwartships and is 
also adjustable vertically. Two interconnected Levers. оп Tre пасе 
control lateral adjustment and а lever on the right-hand sioe of the 
seat controls vertical movement. The seat bucket may be rotated 
through 360? in increments of 45°, the swiveling control being located 
om tue undersrde от “tne 56 у: МЕ к зз о Ре је ов и Db ros 
vided and two Crash cables њи hooks on срела Tree ends Are 653559068 
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SECTION 21 


MISCELLANEOUS 


1. Furnisning 5 


A. Flight Compartment (Ref. Fig. 1) 


Vinvl-encased glass fibre insulating blankets are installed througout ine 
flight compartment to maintain adequate thermal and acou tic insulation. 
Removable trim panels made of versalite or vinyl coated fabric cover the 
compartment walls. The floor is made of aluminum honeycomb, surfaced 
with Durug, a durable vinyl material on a hair cell underlay. 


B. Pilots Stations 


Basic construction of both pilots seats is identical, left and гун? con- 
figuration being determined by the location of the seat. The seats are 
adjustable in the fore-and-aft and the vertical plane. Both seats are 
designated as crash positions and are fitted with shoulder harnesses апа 
inertia reel locks. The inertia reel lock controls are situated on the 
outboard side of each seat and the vertical, fore-and-aít adjustment 
controls on the inboard side. The arm rests incorporate an ash tray in 
each arm and can be raised to the vertical position. À stowage box is 
bolted to the floor on the outboard side of each pilots seat and a rnap case 
is located to the right of the co-pilot. À clipboard, for the use oi tne 
pilot, is stowed on the anti-glare shroud, 


A flight co-ordinator is installed at both pilots stations. j^ consists of a 
box with a window through which items оп a check list are visible. The 

check list may be advanced, item by item, by turning a knob on the side 
of the box. A light control is also located on the side of the box. 


Cupholders are provided for both pilots. A blackout curtain separates the 
pilots from the systems operator. 


C) 


. Systems Operators Station 


The systems operators seat is mounted on two lateral floor rails which 
permit the seat to be moved from the worktable to a position behind the 
pilots pedestal. Control of the seat on the floor rails is provided by two 
interconnected levers, one each side below the seat bucket. The vertical 
adjustment control lever is located on the right-hand side of the seat. The 
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4%% Windows 
The main carso compartment. windows, when installed, are Тоба “г 
follows ы. в 


(1) One each іп the crew and rear entrance doors. 
(2) One in ouch ovorwing emermency exit. 

(3) One in each emergency exit door. 

(1) 19 оп oach side of the cargo compartment. 


Each window consists of two panels of craze-resistant colorless 

ОУ У а То those aircraft so 2. an individual dessiecator 
unit rs мыл for each of the windows of the four overwin^ огото 
су exits and the four emergency exit doors to prevent misting o! the 
windows. In addition, the 38 windows of the main сагдо compartment arc 
Е ОНЫ, Dy DIDUEN boo сомов он зло - ып WIRLOH A21 лаке - а 
from the forward hold. 
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pressure differential in the event of sudden decompression. When 
иен. tue Cargo Ccomparumemnmb art or The partii 
"leg 26 Close L; год готи to CAR hi, 


tion may be classi- 


"не main cargo compartment is equipped with iizhtin;;, а smoke detector 
syetem-and а ventilating system (refer to Sections 9, 10, and T). 
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3. Forward and Aft Holds 


—— —— ome 


‚т p 


“orward and aft holds are Class D compartments, confcrmirg to Civil 


Alv Segulstiops, Part hb. Both holds have pa-allel vertical side walls 
попсе between the side walls and the fuselage shell 15 used fer the 
inctallation of components of the aircraft systems. 


Pormal insulation is provided by vinyl-encased glass fiber insulating 
blenkets cemented to the outer skin of the aircraft. Glass feu sheeting, 
ие to that used ir the main cargo compartment, ъв used throughout both 
holds as trim material. Wall panels are secured with quick-release fasten- 
ers 5o the vertical structural members. The ceiling panels are also 
de5sechable except for those hinged panels which cover the control torque 

s as and cable runs. All the detachable panels are marked with a code 
пызы to simplify installation of removed panels. 


Mie тоог of both holds is made of а sandwich fabrication of aluminum 
kores бео between two sheets of aluminum alloy.  Hal^-round nyiatron ruobing 
та are ыл у То Та Рока Curso Ж ои Tine. ное 


күзү ылу every two feet, are recessed in the floor. Cargo attachment rings 
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Operates 2 шасговиттъей whieh Vives warning of tne valocked ОЛ» 
through the master warning system. Ап identical handle on the 

СОБЕ НОЋ ӨТ UNE door perm Ts. opening Of ае oor Cron the осете е T 
the Sirer i 


О s Весна: 

lwo пата. opening Garro hold doors аге provided on the ВОЛ. exe 
Ol Q гора; Ве the Ticor Gne: di hune. S does suma 
the entrance doors, is installed on the exterior side of each боб, 
АЕН о. yea av The “CON а Open атам Bre: bec о 
КӨЗЕ ха ы ТЕСТ пресели ис A mero wi Sie ее SO 
provides а warning if the door is not securely closed and locked. 


Cargo Door 
Tir paw i м U Oy ое. DOE = SS 
shear pins, one on each side of the door, and three hooks on thc 
bottom, ісек “Lhe door іп the съобей "ровове dyaraullc power Tyr 
the operation of the door is obtained from the handpump, &uxilis-; 
hydruulie pump from the main system supply. Тһе аочріс-ссбілғ 

li pea те О when Lully extended > autonatical iy Lol. ume. poen 
in the open position. Ав an added safety measure, а removanle n 
strut is provided to assist in holding the door open in gusting wind 
condit:ons. When the door is closed, the actuator іп disconnect ! 
from its linkage and stowed, operating a microswiteh which breaks the 
circuit to the selector valve, rendering the actuator inoperative. 


lo prevent damage to the forward bulkhead door by the actuator ir its 
operating position, microswitches are installed at the door open und 
closed positions, one of which must be actuated before the cargo door 
cam Do оре расе 


The control switch for tne door is located in a panel above the coor. 
Moving the switch to either OPEN or CLOSE actuates а selector valve 
solonoad vo Correctly position tie Selector valves (rection типа. to 
either the open or close side of the actuator. Return fluid from ‘re 
opposite side of the actuator is directed through the selector valve 
to the main system return line. The switch is spring loaded to the 
OFF position and, when released, disconnects rower from the sclenoid. 
The selector valve then assumes a neutral position, blockine both 

the pressure and return ports. 


To unlock the door, two shear pin handles and three hook handies must 
be operated. These are interlocked so that the front set of shear pins 
must be withdrawn before the forward hook can be released.  Similsi пада 
the rear set of shear pins mist be withdrawn before the rear hooks сап 
be released. Each set of shear pins and each hook is provided with a 
nieroswlitech which, 1f not actuated, will cause ап unlocked cond. лов 

to be indicated through the master warning system. 
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Air Regulations, Part 4b. Both holds have parallel vertical side walis. The 


space between the side walls and the fuselage shell is used tor the installation 
of components of the aircraft systems. 


Thermal insulation is provided by vinyl-encased glass fibre insiulatin; 
cemented to the outer skin of the aircraft. Glass fibre sheeting, s» 
used in the main cargo compartment, is used throughout both holds as trim 
material. Wall panels are secured with quick-release fasteners to ihe vertie 
structural members. The ceiling panels are also detachable excepi ior {позе 
hinged panels which cover the control torque tubes and cable runs. Al) tre 
detachable panels are marked with а code number to simplify installation of 
removed panels. 


The floor of both holds is made of a sandwich fabrication ci aiwnis is: honey- 
comb between two sheets of aluminum alloy. Half-round nylatron rabbin; | 
strips аге secured to the floor. Cargotie-down rings, spaced at appro irmately 
every two feet, are recessed in the floor. Сагро attachment rings аге locates 
on the vertical structural members to which the wall trim panels avs глљасћса, 


For a description of lighting in each hold, refer to Section 9. 


4. Doors 


Entrance to the aircraft is provided by a cargo door and a rear entrence door, 
the cargo door incorporating a crew entrance door. The entrance doors аге 
manually operated and the cargo door is hydraulically operated and electrically 
controlled. Two manually operated cargo hold doors provide entrance to the 
forward and aft lower cargo hold areas. Internal doors are instailed at the 
forward bulkhead and the washroom. 


A. Entrance Doors (Ref. Figs.2 and 3) 


— о 


The entrance doors are located on the port side of the aircraft. The crew 
entrance door is at the forward епа of the main cargo compartrnent anc 
the rear entrance door is just aft of the swing-tail break. Both doors 
operate in a similar manner. А recessed, centrally located, bar-type 
handle is pulled from its recess and turned, withdrawing the locking pins 
and allowing the door to be moved inward and slid along tracks, providing 
an unobstructed opening. Withdrawal of the pins operates a mic roswitch 
which gives warning of the unlocked condition through the master warning 
system. An identical handle on the exterior of the door permits opening 
of the door from the outside of the aircraft. 
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Two inward opening cargo hold doors are provided on the starboard side 
of the aircraft below the floor line. À handle, similar to those or tne 
entrance doors, is installed on the exterior side of each door. The doors, 
hinged at the top, open inward and are held in the open position by à latch 
mechanism. А microswitch installed at each door provides warring if the 
door is not securely closed and locked. 


C. Cargo Door (Ref. Fig. 5) 


The cargo door is hinged at the top and opens outward. Two ве.» of shear 
pins, one on each side of the door, and three hooks on the bottom, lock 
the door in the closed position. Hydraulic power for the operation of th. 
door is obtained from the handpump, auxiliary hydraulic pump or malt 
system supply. Тһе double-acting hydraulic actuator, when fully extended, 
automatically locks the door in the open position, Ав an added safety 
measure, a removable jury strut is provided to 125151 in hoidin; the door 
open in gusting wind conditions. When the door is closed, the actuator 1s 
disconnected from its linkage and stowed, operating a microswitch which 
breaks the circuit to the selector valve, rendering the actuator 
inoperative. 


To prevent damage to the forward bulkhead door by the actuator in its 
operating position, microswitches are installed at the door open and 
closed positions, one of which must be actuated before the cargo door can 
be operated. 


Тһе control switch for the door is located in a panel above tlie coor. 
Moving the switch to either OPEN or CLOSE actuates a selector valve 
solenoid to correctly position the selector valve, directing fluid to either 
the open or close side of the actuatcr. Return fluid from the opposite side 
of the actuator is directed through the selector valve to the main system 
return line. The switch is spring loaded to the OFF position and, when 
released, disconnects power from the solenoid. The selector valve then 
assumes a neutral position, blocking both the pressure апа return ports. 


To unlock the door, two shear pin handles and three hook handles must 

be operated. These are interlocked so that the front set of shear pins must 
be withdrawn before the forward hook can be released. Similarly the rear 
set of shear pins must be withdrawn before the rear hooks can ђе се] азей. 
Each set of shear pins and each hook is provided with a microswitch which, 
if not actuated, will cause an unlocked condition to be indicated through 

the master warning system except on LL aircraft where the cargo i 
door is not used. 
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ernal Doors 


„ле доог between the cargo compartment and the flight compartment is 


semi-rigid, hinged at the starboard side and swings 190? into the cargo 
cowportsont., A ісек те insvalled which is latohed on che -inside and a 


D 
xey locks and unlocks it from the cargo compartment side. 


A second hinge is installed down the center of the door and the two 
halves are held rigid by two linkage mechanisms which are locked by 
chear pins. In the case of sudden decompression, the pins are sheared 
and the door can fold either forward into the flight compartment or 
эсалмаоғы-ітпбо Lhe carbo compartment. The bottom panel of tho door 18 

ОҒ rigid construction and when the center hinge is utilized this panel 
іс released, allowing the door to be folded forward without interfrrence 
[rom the astro olat Гот 


In an emergency, the door ean be opened into the erew compartment by 
река бе two locking handlos on forward side ot door, Ihis action 
roleases linkage mechanism and the door can then ге folded on the 
сол Бот ранена 


"wo microcwitches are recessed in the bulkhead on which the door is hung. 
One is actuated when the door is latched shut, the other when it is fully 
соса Apoyo toe bulkhead, The micros i tehes control a Safety стест 
woe prevents opncratron OP the carro door when the door xs лат ап Li bey 
et СЫ ОРЕВ. Wiere Iv Could be damared Dy “he aetuatron есле. 


Porwara-folding two-panel door provides access to the washroom. It 
into the nisle behind the navigators seat. 


d Waste Systems 
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отео container mounted on a shelf on the aft side of the toiler rear 
:ulkhend. A webbing strap secures the container when it is fitted in 
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ney exits for all D4 aircraft are the crew ditching hatch and the 
pe оол оё о oo P GK ее 
deacismned to be opened from both inside and outside of the aircratTt and, 
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ы сом орет 
пот rear emergency exit. 
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Internat Doors 

The door between the cargo compartment and the flight compartinent 13 
semi-rigid, hinged at the starboard side and swings 180° into the cargo 
compartment. A lock is installed which is latched on the inside and a key 
locks and unlocks it from the cargo compartment side. 


A second hinge is installed down the centre of the door and the two halves š 
are held rigid by two linkage mechanisms which are locked by shear рше,й 
In the case of sudden decompression, the pins are sheared andthe door | 
can fold either forward into the flight compartment or rearward into the 
cargo compartment. The bottom panel of the door is of rigid coistruction, 
and when the centre hinge is utilized this panel is released, allowing the 
door to be folded forward without interference trom the astro platform. 


In an emergency, the door can be opened into the crew compartment by 
operating two locking handles on forward side of door. This action | 
releases linkage mechanism апа the door сап then be folded on the centre | 
hinge. 


Two rnicroswitches are recessed in the bulkhead on whicn the ccor is hung. 
One is actuated when the door is latched shut, the other when it is fully 
open against the bulkhead. The rmnicroswitches control a safety circuit 
which prevents operation of the cargo door when the door is in an inter- 
mediate position, where it could be damaged by the actuation mechanism. 


А forward-folding two-panel door provides access to the washroom. It 
opens into the aisle behind the navigators seat. 


5. Water and Waste Systems 


A. 
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Water System (Ref. Fig. 6) 


Water for drinking and washing purposes is supplied by a 4-1/2 gallon 
carry-on container mounted ona shelf on the aft side of the toilet rear 
bulkhead. A webbing strap secures the container when it is fitted in the 
aircraft. A special fitting on the base of the container mates with а 
connection on the mounting shelf to permit water flow. A plastic pive 
connected to the mounting shelf connection serves two faucets, one at the 
toilet washbasin and one on the aft side of the toilet rear bulkhead. The 
second faucet will be used to serve a galley unit if installed. Both faucets 
are spring loaded to the off position. The system is unpressurized and flow 
is by gravity. 

Waste water from the toilet wash basin is fed to an external drain point on 
the fuselage skin forward of the lower edge of the main cargo door. | 
When the sink drain plug, which is spring loaded to the closed position, 

18 raised, water in the basin will drain out by gravity assisted, when the 
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A. Crew Ditching Hatch 
The crew ditching hatch is located in the roof of the flight compartment. 
It is elliptical in shape and is hinged on the aft side. То open, the 
central handle is turned counter-clockwise, freeing the locking pius at 
the sides of the hateh and allowing the hatch to be swung downwards. 
When open, the hatch can be lifted off its hinges. Fntrance can be 
gained from outside by pressing the button, Lifting and turning handle. 


В. Overwing Escape Hatches 


The overwing escape hatches are situated in the main cargo comparctinent, 
two on each side of the fuselage above the main wings. Operation Гот 
inside the aircraft is achieved by pulling a handle at the top of the 
hateh which unlocks the frame, permitting the exit to be swuns downwards. 
The exit can then be lifted off its hinges and removed. Entrance can be 
gained from the outside by depressing a push button at the top of the 
haten. "The button duplicates the: Tunetron.of tno “inside handie and 
allows the hatch to be pushed invards. 


C. Crew and Hear bLntrance Doors 


The crew and rear entrance doors each have a recessed bar-type operating 
handle on each side of the door. To open the door, the bar handie is 
pulled out and rotated. This action withdraws the locking pins and 
allows the door to be moved inwards on its hinges and be slid aside. 

In an emergency, the crew and rear entrance doors can be completely 
removed by the following actions: the bar handle is pulled out and 
turned to withdraw the locking pins. А pip-pin in the center of ihe 
small handle on the top sliding hinge is depressed allowing the 

handle to be pulled.  Pulling the top hinge handle will withdraw the 
quick-release top hinge pin and permit the door to be swung inwards and 
downwards. A handle on the center-line of the door below the bar handle 
is then lifted up, withdrawing the two lower hinge pins and permitting 
the door to be removed. 


D. -Emergency Door Lxits 


The four emergency door exits are similar in construction and operation. 
Each door has a recessed bar-type operating handle on each side of the 
door.  Pulling out and rotating the door handle will withdraw the door 
locking pins. The door is then removed inwards. 


1. Emergency Equipment (For procedures on use of emergency equipment, see 
Volume I, Section 6 of General Company Policies.) 


The various items of emergency equipment are strategically located within 
the aircraft to bo readily available in time of need. Тһе emergency equip- 
ment caters for in-flight casualty/first aid action, for immediate escape 
from the aircraft after it lands or ditches, and for survival subsequent to 
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aircraft is pressurized, by a positive cabin-to-ambient pressure. An 
electrically operated and controlled heater prevents ice formation at 
the discharge outlet (refer to Section 13). 


B. Toilet Waste Disposal 


Toilet waste matter is retained on board the aircraft during flight in a 
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landing. Portable fire extinguishers and emergency oxygen equipment are 
dealt with in other sections of this manual (refer to Sections 10 and 16). 


A. First Aid Kit 


A general purpose first aid kit is stowed on the forward bulkhead in 
the crew toilet. 


B. Axes and Crowbar 
A 24 inch goose-necked erowbar and а USAF-type hand axe and scabbard 
are mounted on the rear face of the raised portion of the flight com- 


partment floor behind the pilots seat. 


Escape Ropes 


А nylon escape rope, 7/16 inch in diameter and approximately 20 feet 
long, is stowed adjacent to the ditching hatch in the flight compartment. 
The rope is knotted along its length and one end is anchored to the air- 
craft structure. The rope is coiled within a hinged drop-down stowage 
box which is held in the closed position by two winged-head quick- 
release fasteners. A second escape rope is stowed in a stowage box 
mounted forward of the crew entrance door. 


р. Lifejackets  (KS-9.TSO C 18C/ATA 801.) 


^ lifejacket stowage is provided at the rear of each crew members seat. 

The pilots and co-pilots stowages are mounted vertically and the systems 
operators and navigators horizontally. The stowage is а tubular shaped, 
Versalite container with press studs at each end to permit quick access 

to the lifejacket inside. The word LIFEJACKET is clearly marked on the 

outside of the container. 


Flare Chutes (Flare Removed) 


"wo vertically mounted chutes for Wiley Type SA 8 parachute flares are 
installed in the unpressurized tail cone area. Each flare is released by 
the actuation of a related switch on the pilots overhead panel. The two 
landing flare chute switches are identified аз LH and RH and the switch 
positions are marked CLOSED and OPEN. Placing a switch to OPEN will 
energize the related solenoid-operated release unit, located adjacent to 
the chute, which releases the door from its latched position. When the 
door becomes uniatched, the weight of the flare within the chute, 
assisted initially by the compression of a spring above the flare, forces 
the door open. A lanyard attached to the flare and to a clip at the 
entrance of the flare chute causes the flare to ignite after it has 
fallen a safe distance from the aircraft. 


When the switeh is restored to the CLOSED position; the door latching 
mochanism returns to its previous position. However, the door cannot be 
closed in flight. To close the door on the ground, it must be pushed up 
manually until it епгарез the latch. 
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Е. Dinghies 


One six-man dinghy is carried in а valise pack stowed on the aft side 
of the flight compartment. 


The dinghy pack contains the following equipment: 


Water Activated Light Canopy and Mast 
Shark Repellant Canopy Rods 
Floating Knife Utility Knife 
COo Inflation Oars 

Hand Pump Flare Kit 
Biling Bucket Repair Kit 
Retaining Line Fishing Kit 

оса Anchor Canned Water 
Instruction Sheet Can Opener 
Flashlight Ration Kit 
Signal Mirror Compass 

Police Whistle survival Manual 
Dye Marker Water Bag/Cups 


Emergency Locator Transmitter 


8. Emergency Lighting 


А. Dinghy lights 


Two dinghy lights are mounted in the outer fuselage skin to provide 
illumination of the inboard trailing edges of the wings. Each light is 
energized through an integral inertia switch and independently powered 
by & 6-volt nickel-cadmium battery located in the forward hold. Remote 
control of both lights is also provided by & toggle switch located at 
the crew ditching hatch. The toggle switch will by-pass the inertia 
switch. A manual reset button on the light assembly may be used to 
turn the light off after the inertia switch only has been operated. 


В. Portable Emergency Lights 


Two portable emergency lights are provided, stowed in the roof of the 
aircraft at the navigators station and in line with the forward cargo 
door. Each light is powered by an integral nickel-cadmium battery which, 
when fully eharged, will operate the light for & minimum period of 15 
minutes. Each light can be operated either manually by a toggle switch 
on the light assembly or by an integral inertia switch. After inertia 
operation, the inertia switch can be reset and the light extinguished 

by a manual reset knob. A test switch is provided to facilitate circuit 
test function. The whole assembly can be detached from the stowage 
mounting by depressing the release spring and pulling the light carrying 
handle. 
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CROW BAR—A 


FIRE EXTINGUISHER 
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A. Removable Partition 


Fittings are provided for the installation of а removable partition at 
five different positions in the main cabin. The partition is construciod 
of fire-resistant fabric and, when installed, the area forward о: the 
partition is considered a Class B cargo compartment. 


b. асе 


Power outlets are provided adjacent to each of the removable puriltion 
iittlnps for vhe а а ОВ of a FASTIN. SEAT ОВА Sf dcm ug 
SMOKING sign. А RETURN TO SEAT sign is installed in each washroom. 

А switch on the pilots overhead panel operates the signs. 


C. Lighting 


Dome lights, installed in each of the washrooms, are controlled by a 
switch on the attendants control panel. Тһе cabin dome Lights are 
controlled by a changeover switch and an ON/OFF switch both loestcei on 
the swinz-tail control panel, and an ON/OFF switch on the attendants 
control panel. The changeover switch, marked ATTENDANT/LOCAL, permits 
control of the cabin dome lights from either station. А portable 
emergency light is located in the roof of the main compartment between 
the rear entrance door and the rear right hand emergency exit, between 
the right and left hand emergency exits forward of the swing-tail break, 
between the right and left hand overwing escape hatches, and adjacent to 
the forward right hand emergency exit. The lights may be manually 
operated or are energized by inertia switches. 


D. Escape Chutes 


One escape chute is provided as emergency equipment and attachmert 
fittinzs are installed on the forward entrance door. 


10. Internal Cargo Loading Equipment 
A. Main Cargo Compartment Nets 
Five types of nets are used in the main cargo compartment: 
(1) Ten pallet overthrow nets - one per pallet. 
(2) Nine inter-pallet barrier nets - separate the pallets. 


(3) One forward transverse barrier net - installed immediately aft 
of the forward cargo door in front of the first pallet. 


(4) One forward compartment barrier and overthrow net - restrains 
loose cargo stowed forward of the first pallet. 
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(5) One swing-tail separator net - restrains loose cargo stowed in the 


swing-tail compartment. 

ÄLL nets are similar in construction. Vertical and horizontal webbing 
straps of nylon or Dacron are used. The straps are sewn together at 
their intersections. Except for the pallet overthrow nets which are 
secured directly to the pallets, all nets are attached to the aircraft 
structure. Тһе bottom ends of the vertical straps have removable iloor 
fittings which fit in the floor rails. The method of attaching the upper 
end of the vertical straps and the horizontal straps varies with the type 
CO DE 


5. Pallet Overthrow Nets 
"ће overthrow net is fitted when the pallet is loaded at the terminal 
building. The net is secured to the D-rings at the side of the pallet in 
sufficient tension to restrain the cargo. Arter the sides of the net are 
secured, netting panels at the front and rear are fastened together. 


C.  Inter-pallet Barrier Nets 


A maximum of nine inter-pailet barrier nets are used. Опе is installed 
at the aft limit of each of the forward eight cargo compartments. The 
ninth is installed at the tenth compartment. It is adequate for both 
ninth and tenth compartments. When the tenth conpartment is nob loaded, 
not No. 9 is moved forward to terminate the ninth compartment. The nets 
еге secured by Cloor fittings and hooks which enrave with rings around 
ће periphery ог the fuselage. The rings are carried on twelve cable 
assemblies running the length of the fuselage from aft of the forward 
cargo door to the swing-tail break. Adjustment fittings are provided on 
enen Cable assembly to maintain tension. 


Ба "orward Transverse Barrier Net 


The Forward transverse barrier net is semi-permanently installed in the 
weer "етеу Fo attached vto tno а пее те Dv. Sar scemovabte- floor 
| DD elk twelve ФАО о around Gne periphery ог the Tuklar 29 
enable personnel to walk past the installed net, two horizontal straps 


` * H x +! à ` 1 Радо Ы в + doa 
пасе ap ар s Loses 


he  "orward Compartment Barrier апа Overthrow Net 
ТОО ра е carto Бра а loaded through ‘Lie Torwar care door xs stowed 
pm ЗРНО гер UO. Tee. puülbet. отм сс 
elements. А transverse barrier net ahead of the load is secured to the 
etructure by fittings in the floor rails and by cables to strong points 
"uud Be periphery of the Tuseblapge. Joi ovorthirow. ney го рено ние 799 
lows Toor ata uapa l er Cio РИО ЕЕЕ ӘРЕ АС пе 
por Ы Ла. Биеке; om the webbiin о ые and a «се тот Ol 
ringa on the cables provide for adjustment to different size loads. 
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The swing-tail separator net is fitted in the swing-tail portion to 
restrain the cargo stowed there. Pape 20 shows the position of the 
net when installed. The net is secured to the floor by the floor 
fittings, the side and upper attachments connecting with anchor 
fittings to the walls and ceiling. When the net is in position, 
access is provided from the rear entrance door to the swing-tail 
control panel on the opposite side of the fuselage. 


Underfloor Barrier Nets 


Ko DEPP oD TELE Bold door to preven: PI Tyo. plus UR = 
Lhe inward-openinz door. Тһе barrier consists of two side paneks 
connected by a barrier assembly across the door opening. Each side 
panel consists of an inclined support tube, spring-loaded for ons of 
removal, which Tits into sockets on the hold floor and ceiling 
structure. Тһе inclined tube supports one side of a metal strip 
lattice assembly, the other side of which is supported by а vert? ‘nl 
tube тета into Spring Clips on The Tirst vertical structural 
member at the side of the door entrance. When the side barriers are 
installed, a webbing and horizontal tube barrier assembly can be 
fitted across them. 


ll.  POWOL DOUPCeS 
The power sources and circuit-breakers for the systems described in this 
Section are as follows: 
Quantity 
A. D.C. Essential Bus Panel A 
Hydraulic System ~ Freight Door Valves l 
Door Open Warning 1 
Ordinance Lights L 
B. D.C. Main Pus 
Attendants Call and Toilet Lights 1 
15 Мау 81 Section 21 
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Use when cinching ге“, 


D-RINGS 


INTER-PALLET BARRIER NET 


(Up to nine тау be used in ten locations.) 
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SUBJECT \ 


Тупе Engine Bleed Valves 


REF, 


As you all know, we lost three engines in less than a year from LP Compressor blade 
failures. Two of these engines are known to be LP 5 blade failures, which links 
directly to the Bleed Valve and its operation. 


There is no conclusive evidence that these failures were a result of Bleed Valve 
malfunction, but the location of the 5th stage in the engine makes the Bleed Valve, 
and its operation, an important factor. 


During my discussion with Rolls Royce Representatives in Montreal, they pointed out 
that the most critical time in Bleed Valve operation, is hot weather take off. Any 
premature opening of the Bleed Valve at 98.8% LPRPM can be catastrophic. The proper 
Bleed Valve opening at flight idle is critical, but not nearly so much as at take off. 


Relative to Bleed Valve operation at take off RPM; I have enclosed a page from the 
Tyne Maintenance Manual. It states that a reduction in HPRPM, with constant LPRPM 
can cause compressor surges. I have also enclosed an RPM Relationship chart from 
the Maintenance Manual. 


We have two problems in hot weather take off. 
1. Premature opening of the Bleed Valve, with 98.5 HPRPM being normal in hot 
weather. 
2. Engine surge as high as 977 HPRPM іп hot weather. 


HPRPM is critical during the take off. I have determined in flight that 10 clicks on the 
condition lever can reduce HPRPM 17 to 27. Obviously, much reduction in the Condition 
lever setting at 98.87 LPRPM can be very detrimental to the engine. 


From Tyne "Trouble Shooting Guides", I have listed some of the indications of Bleed 
Valve problems: mE 

High TGT, with high HPRPM, suspect Bleed Valve open. 

Low Torque, Bleed Valve could be open, also causing hígh TOT. 

. High HPRPM, Bleed Valve open, if Torque is low & TGT is high. 

Banging Engine, Bleed Valve stuck, fuel trimmed too far back, any situation 
causing HPRPM to be too low for LPRPM. 


PUNE 


What can we as aircrew members do to insure every possible precaution ís taken to 
safeguard our engines? 
l. All power changes should be smooth and not abrupt. 
2. Condition lever should not be reduced over three clicks with LP at take off 
RPM. Any power reduction for high, TGT should be made with the Power Lever. 
3. Care should be used when reducing to METO and Climb Power. Only minor move- 
ment of Condition Levers should be required. When reducing to METO Power, 
no Condition Lever movement should be required. Reducing to Climb Power 
should be coordinated with the Power Lever and Condition Lever. 
4. Accurate and complete Engine Logs should be maintained. Entries are to be 
hourly. These logs are valuable in studying engine trends. 
5. Charted Condition Lever position and nothing less, should be used for all 
take offs. 
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Additionally, the Maintenance Department should test all engines for proper Bleed Valve 
operation as soon as practical. Tests should also be made when required by component 
changes, or when problems are suspected. 


Our history in Tyne operation has been better than the industry. However, we have 

a much higher percentage of LP-5 blade failures than any other operator. Іс 15 to 
our advantage to take every precaution in the normal орсвастан of this engine to in- 
crease its life. 
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